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Building Today 


or a Better Tomorrow 
Q 


nee out in the South Pacific, or over in 
Southern Italy ...a soldier clad in American khaki 
lies on his belly in the mud... lost from his 
buddies and hungry as hell. In his kit 
thank God! ... he still has a few Ration C Bis- 
cuits, enough to keep him alive until, <—~» 
But here in America, at home most of us, sur- 
rounded by smiling, friendly faces . . . and with a 
comparative abundance ... we sometimes complain 
about butter being short, or meat missing from the 
table... Why? Because we’re all used to so much! 
«» And, truth to tell, it’s only natural for Amer- 
icans to be grouchy and grumpy when things 
aren’t just so. <9 That’s the spirit of dissatisfaction 
which drives this nation forward ... ever forward 

. in search of something better, and more of it 
for everyone. <9 That’s the case with our company 


this very day. For in addition to baking Ration C 


dl 


i 


and Ration K Biscuits for our boys on the world’s 
battlefronts ... we’re building for a better to- 
morrow here at home. < In our several plants, 
Carr Bakers are carrying on experiment after 
experiment with many new products. . . while 
striving to achieve a mew perfection in our present 
production. Research laboratories, too, are hard at 
work for us. All are perfecting for tomorrow. <9 
Engineers are planning new ovens, new machinery, 
new plants. . . and on the drawing boards of Amer- 
ica’s foremost designers, beautiful and highly 
functional new packages are taking form. « Yes, 
even while we are doing our bit to help America 
speed the Victory and win the Peace... Carr Bakers 


are developing tomorrow’s better products today. 
Barr 


Class of °16 


President, J. B. Carr Biscuit Company 


J. B. Carr Biscuit Company 


Wilkes-Barre, Pa. New York, N. 


: a. 


Peoria, Ill. Greenwood, S. C. 
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eep Your Workers’ Eyes 
rained on their Work 


OFFICIAL NAVY PHOTOGRAPH 


WITH 


AMERICA 
OPTICAL 
GOGGLES 


We need more than our workers’ hands to win manufacturer of products to aid and preserve vision, 
this war . . . we also need their eyes. Yet, for lack offers you the eye protection equipment and com- 
of proper goggles, industrial eye accidents are still plementary services that your plant needs to pro- 
occurring at an alarming rate . . . sti//] costing our tect man-power for war-power. AO Goggles are 
valiant fighting men much equipment that they scientifically designed to give maximum possible 
need to smash the enemy. protection . . . and workers find them comfortable 

Put on an offensive now to stop eye accidents in to wear. Have your Safety Director get in touch with 


your plant. American Optical Company, pioneer \ jee the nearest American Optical Branch Office. 


American Optical 


COMPANY 
SOUTHBRIDGE, MASSACHUSETTS 


“4a 


THE TECHNOLOGY REVIEW, April, 1944. Vol. XLVI, No. 6. Published monthly from November to July inclusive at 10 Ferry Street, Concord, N. H. 
Publication date: twenty-seventh of the month preceding date of issue. Annual subscription $3.50; Canadian and Foreign subscription $4.00. Entered as second- 
class matter at the Post Office at Concord, N. H., under the Act of March 3, 1879. 

















» It’s an old tradition for National equipment 
to do the tough jobs at inaccessible outposts. 
Long before the war, National receivers had 
already become the first choice of expeditions 
to the far corners of the earth. 





» Pan American has long used National equip- 
ment, and many years of experience with the 
ruggedness and dependability of National 
receivers were back of Pan American's choice 
in the picture shown above. 


NATIONAL COMPANY, INC., MALDEN, MASS. 
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savcer srincs WIDE EXPERIENCE 


TO THESE MIGHTY WORLDS OF INDUSTRY* 








Ax ACCEPTED business axiom is that “cumulative 
experience in interrelated fields creates an extra 
measure of proficiency in each of them.” It applies 
with special emphasis to the Badger organization... . 
A long, rich and extremely broad experience is one 
of the reasons Badger is always constructive —con- 
fident — never held to hidebound rules or traditions — 
thoroughly capable of engineering new processes, 


designing new types of equipment, planning and 
erecting new kinds of plants in the fast-moving chem- 
ical, petroleum refining and petro-chemical worlds. 

Below are listed some of the various products 
Badger process engineering and construction services 
have helped to put into commercial production. 
A Bulletin amplifying the scope of Badger 
activities is available for the asking. 








Aviation Gasoline and all Components * Catalytic Base 
Stocks * Alkylates * Fractionated Pure Hydrocarbons * 
Straight Run Base Stocks * Thermally Cracked and Re- 
formed Motor Gasolines * Solvent Refined Lubricating Oils 
* Solvent Dewaxed Lubricating Oils * Clay Treated Lubri- 
cating Oils * Asphalts * All Primary Products from Crude. 





*PETRO-CHEMICAL 


Butadiene * Styrene * Toluene * Trinitrotoluene * Ethyl 
and other Alcohols * Acetic Anhydride * Formaldehyde * 
Nitroparaffines * Chlorinated Hydrocarbons. 





*CHEMICAL 


Industrial Ethyl Alcohol, Isopropanol and Higher Alcohols * 
Methanol, Synthetic and from Wood Distillation *« Ethyl 
Acetate, Butyl Acetate and other Esters * Synthetic Acetic 
Acid and Acetic Anhydride * Nitrobenzene and other Nitro- 
Aromatics * Formic Acid and Higher Aliphatic Acids * Car- 
bon Tetrachloride * Chloroform, etc. * Phenol, Cresols, etc., 
from Tar Acids ¢ Aniline and other Amino-Aromatics * 
Beverage Alcohol and Spirits « Ethyl Ether and Isopropyl 
Ether * Acetone and other Ketones * Glycerine and Glycols 
* Phthalic AnKydride * Styrene * Ammonia * Butadiene * 
Fatty Acids * Ethyl Benzene * Formaldehyde * Nitroparaf- 
fines * Synthetic Phenol * Dibutyl Phthalate * Synthetic 
Camphor. 


E. B. Badger & SONS CO. 
BOSTON ... EST. 1841 


New York + Philadelphia + San Francisco + London 





PROCESS ENGINEERS AND CONSTRUCTORS FOR THE CHEMICAL, 
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PETROLEUM AND PETRO-CHEMICAL INDUSTRIES 



























She Has Something Else In Tow 
-.» SKILL FOR THE FUTURE 


To build engines for towing craft like that pictured here... and 
other engines for the Navy... and naval ammunition hoists with 
watch-like precision mechanism...we greatly expanded our 
facilities and increased our trained personnel by 50 percent 
within the last 18 months. 


May we suggest that you begin now to familiarize yourself with 
your postwar requirements and acquaint us with them in good 
time? 


For the last three years, our total output naturally was devoted 
to orders for the Navy, Army, Maritime Commission and projects 
connected with the war effort. While the need exists, such work 
will have first call on our full capacity, but when this demand 
slackens our facilities and our personnel can be devoted immedi- 
ately to your requirements. Obsolescence and the need for power 
in new enterprises plus the fact that many Diesel manufactories 
in other countries have been damdged or destroyed will result 
in a huge demand for engines. Your inquiry at this time will 
enable us to plan so that there need be no delay in filling your 
needs as soon as Capacity is available. 


BUSCH-SULZER BROS.—DIESEL ENGINE COMPANY 
SAINT LOUIS 





AMERICA’S OLDEST BUILDER OF DIESEL ENGINES 
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Busch Sulzer Diesels are being in- 
stalled in Army towboats, of the 
type pictured (left), used in securing 
beachheads. The all-stee!l lighter 
(below), launched by a St. Lovis 
shipbuilding concern, will be filled 
with supplies from transports in the 
war zones and towed ashore. 
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PLASTIC 
SECTIONS 


Extruded by 


Sandee 


F uniform high quality and strict adherence 
to exacting specifications are required in the 








rigid extruded plastic sections you need, it’s a 
job for SANDEE! For, here, every modern facility 
is available to produce better extruded plastic 
products: 


1. Expert tool and die makers 
2. Skilled, long-experienced plastics engineers 


3. Thermoplastic materials and special Sandee 
compounds of every description 


4. Modern extrusion machines 
. Exclusive, better methods and machinery 


nw 


. Prompt delivery 


SANDEE Rigid Sections are constantly finding 
new uses, new opportunities to effect impressive 
economies in weight, labor, finishing, fabricating 
as well as add greater utility to many products. 
Submit YOUR extruded plastic problems to our 





engineers. Ideas, suggestions, samples.and cost 


estimates incur no obligation. 


ELMER SZANTAY, M.E. '35, GENERAL MANAGER 


» wP Manufacturing Company 


3945 NORTH WESTERN AVENUE + CHICAGO, ILLINOIS 
S svG€etat toes 
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A “LITTLE THING”... 








... BUT, OH MY5 


is pictured the famous “Advancing Reel”, a devel- 


opment of Industrial Rayon research and invention. 





Just as an acorn makes a giant oak, this ingenious little reel 
built a huge new plant with intricate machines, blocks long. 
It gave the rayon industry a new standard of quality, 
“Continuous Process” Rayon Yarn. The yarn made by this 
new production method is so relatively knotless and free of 
broken filaments, that the cloth woven from it dyes evenly 
without streaks or filling bands, even in the difficult flat 


tones. And mill efficiency,.on which profits depend, soars 





with the use of this trouble-shooting yarn. 


The development of the “‘Continuous Process” is typical of 
a company which has long recognized that its greatest assets 
are not in just plants and inventories, but in the skill and 
acumen of its engineers and technicians—the men whose 


genius makes for textile progress. 





| 


CONTINUOUS PROCESS: ravon YARN *Reg. U. S. Pat. Off. 
APpun LO KNIT UNDERWeEag 
CLEVELAND, OHIO «+ #£=.New York Office: 500 Fifth Avenue 
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‘avy BONDS 
to Bring the Boys 
Down the Home Stretch 





FOR USERS OF WIRE, another 


wei 7 Ty 


Every winding head equipped with large-figure 
footage counters, conveniently located for 


FIDELITY MACHINE thar 


MULTIPLIES MANPOWER 


This double-end, screw traverse FIDELITY Wire Spooling Machine is a high 
production unit. It winds wire at the rate of 600 to 700 feet per minute per spool. 


On the 12-head machine illustrated, this totals about one and one-half miles per 
minute. Allowing time for changing spools, this makes possible the winding of 
600 or more miles per 8-hour shift.— Accommodates spools up to 914" diameter. 
Adjustable automatic tension device also applies brake to supply spools in case 
of wire breakage or stoppage of machine. Lateral and diagonal adjustments 
compensate for variations in width of flanges and size of spools. 


Variable speed controls permit winding spools of different diameters at the same 
linear wire speed. 


This same machine built in units handling 4-6-8-10 and 12 spools. 


FIDELITY'S comprehensive line of wire winding and wire covering machines 
is described in a new 20-page catalog. Write for it. 


Vutricate, bautomatic Precision Wachines 


FIDELITY MACHINE COMPANY 


3908-18 FRANKFORD AVENUE PHILADELPHIA 24, PA 











You’re looking up the “dangle 
angle”’ of a Nylon Glider Towrope! 


Such a rope... slender, only 11/16" in 

diameter . ..recently towed a loaded cargo 

glider 3500 miles across the Atlantic. 
Think of it! A tremendous step was taken 
into the future that day... a future to which 
Plymouth’s knowledge and facilities for rope 
making will greatly contribute. 


Right now, our prime job is to build up the stockpiles 

for our fighting men . . . of both Nylon and natural 

fiber ropes. But with the return of peace, Plymouth 
Cordage will be prepared to again serve industries with its 

full line of cordage products featuring Plymouth Ship Brand 
Manila Rope and including Sisal Rope and cordage, Binder Twine 
and the famous line of Plymouth Strong-Tie Tying Twines. 


PLYMOUTH 


THE ROPE YOU CAN TRUST 


PLYMOUTH CORDAGE COMPANY, North Plymouth, Massachusetts 
and Welland, Ontario. Division Offices : New York, Chicago, Houston, San Francisco. 
Warehouse Stocks: New York, Boston, Philadelphia, Baltimore, 
Houston, Chicago, San Francisco. 
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Bausch & Lomb Contour Measuring Projector 


Today Precision Must Be Commonplace 


Here again is a Bausch & Lomb 
peacetime development that serves 
America at War. The B&L Contour 
Measuring Projector is helping speed 
production of fighting tools for our 
fighting men. 


American fighting 

men on our fighting 

fronts depend upon 

production line ac- 

curacy . . . for ten- 
thousandths of an inch variation on 
the production line can mean the dif- 
ference between a hit or a miss on the 
battleline. 

The Bausch & Lomb Contour Meas- 
uring Projector makes such accuracy 
possible on the fastest moving produc- 
tion lines, because it takes many vital 


inspection jobs “off the surface plate” 
and eliminates the tedious, time-con- 
suming computations of the “sine bar.” 
Inspections for accuracy become rou- 
tine jobs. 

Throwing an accurate, sharply de- 
fined shadow image of the object under 
examination on a translucent screen, 
the B&L Contour Projector permits 
exact measurements or comparison 
with an enlarged template drawing at 
magnifications great enough for easy 
and accurate dimensioning. 


For Bausch & Lomb Instruments essential to 
Victory—priorities govern delivery schedules. 


BAUSCH & LOMB 


OPTICAL CO. « ROCHESTER, N.Y. 
ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS FOR MILITARY USE, EDUCATION. RESEARCH. INDUSTRY AND EYESIGHT CORRECTION 











"SO THAT'S THE NORTH POLE!” 


Soon the North Pole will need a marker — adequate identification for the post- 





war passengers on polar routes who'll want to tell their friends they’ve really seen it. 
Meanwhile American Bosch sticks to its war jobs — starting vibrators 
for positive ignition at all temperatures from equator to the arctic circle — aviation 
magnetos that have helped modern aircraft engines maintain service ceilings 
of seven miles and more — gasoline injection equipment that saves fuel, steps up 
pay load, increases engine performance and round trip military range. 
Whether the future will demand more and more production for military needs or a 
rapid changeover to transports for polar and other global routes, in research, 
design and production, American Bosch will continue to serve all 

branches of the internal combustion industry. 


AMERICAN BoscH CORPORATION * SPRINGFIELD, MASSACHUSETTS 


AMERICAN BoscH 


AVIATION AND AUTOMOTIVE ELECTRICAL PRODUCTS 
FUEL INJECTION EQUIPMENT 
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108 
«5 nove 
pevers® ceans 


The ability to smile is a by-product of freedom. It is an advantage 
that Americans enjoy. The Yank cracks a joke as he crouches in 
a foxhole. The gunner grins as he points his sights at the target. 
The worker whistles at his lathe and does his job the better for it. 

Advertising, too, can smile as it tells its story. And when de- 
livered that way, a message is frequently more effective and longer 
remembered. 

Although in light vein, these cartoons contain a serious mes- 
sage: that Paragon Gears contribute directly to the striking power 
and efficient operation of the nation’s naval forces. 


PARAGON GEAR WORKS, INC. TAUNTON, MASS. 
TRANSMISSIONS FOR MARINE INTERNAL COMBUSTION ENGINES 


Richard Wastcoat '00, President & Treasurer 
(811) 










IDEAL FOR 
SMALL PARTS 
MILLING 


—the productive 
Brown & Sharpe 
N° 000 Plain 
Milling Machine 


." 
> 


/ Rapid advance of work to cutting position 
by power 


/ Accuracy of cutting feed engagement 
prevents jamming work into cutters 


V Steady, uniform feed gives longer 


cutter life and better finish 
(|/BS V Maximum production on 


Brown & Sharpe Mfg. Co. © Wide variety of materials 
Providence, R. |., U.S. A. 


BROWN & SHARPE 














THE TABULAR VIEW 








BATH 
IRON WORKS 
CORPORATION 


Shipbuilders and 


Engineers 


BATH, MAINE 











Deus ex Machina? — In his commencement address at 
the Institute’s February graduation exercises, CLAUDE 
M. Fuess emphasized the need for scientists to nurture 
their consciousness of the ethical responsibilities of 
themselves and all educated men. Headmaster of Phil- 
lips Academy, scholar, and historian, Dr. Fuess in this 
address appeared also as philosopher; the thesis which 
he expounded is apposite to the times, and the essay 
embodying it (page 327) is one of lasting interest. 


Program. — Looking toward the years which will follow 
the war, and to the unusual necessities which will face 
all people in the transition from a wartime to a peace- 
time economy, Paut G. Horrman, President of the 
Studebaker Corporation, in an address at the M.I.T. 
Alumni Association’s annual dinner, set forth a plan 
of action by which American industry can undertake 
its full share in that process. Chairman of the Com- 
mittee for Economic Development, Mr. Hoffman spoke 
from wide acquaintance with the industrial situation 
of the United States. His address appears on page 329. 


Parable. — Mason GENERAL SHERMAN MILEs, com- 
manding general of the First Service Command, as 
baccalaureate speaker for Technology in February 
analyzed the place of armies in the maintenance of the 
peace of thie world and argued powerfully for recogni- 
tion of their intrinsic inadequacy. Nations, he held, 
must be unflinching in a realistic approach to the ques- 
tion of aggression, and must recognize that the force of 
arms alone is not enough to assure against recurrence 
of present tragedies. General Miles’s address (page 331) 
is an impressive parable of peace. 


Something Beyond. — Powerful as it is, trained intel- 
ligence alone is insufficient to gird a man to cope suc- 
cessfully with life. The something beyond — an impulse 
toward the good and toward goodness — was discussed 
by Presipent Kari T. Compton in his valedictory 
address to graduates which at the February exercises 
this year, as every year, was a warm and welcome part 
of the ceremonies even though its task is that of farewell. 
Dr. Compton’s address appears on page 333. 


Fair Winds. — The military address at the Institute’s 
February commencement was delivered by Rear Ap- 
MIRAL Epwarp L. Cocurang, chief of the Bureau of 
Ships of the United States Navy. To Admiral Cochrane, 
graduate of the Institute in 1920 as well as of the Naval 
Academy, the occasion was more or less a home-coming, 
and the circumstances both of place and of time he 
employed to give special point to the theme of encour- 
agement underlying his address (page 335). 


Power Package. — A principal motive in all engineering 
is the search for power to be applied to do man’s work; 
logically enough, the search for more and more efficient 
prime movers is unceasing. In this Review (page 325) 
Daviv O. Woopsury tells the story of one such search 
now coming to fulfillment. A frequent contributor to 
The Review and a member of the Technology Class of 
1921, Mr. Woodbury conducts a regular department 
in Collier’s dealing with science and engineering. 
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Suggestions for steel casting design 


Information supplied by an Industrial Publication 


Not only the quality of steel castings, but their 
practicability and production cost under ordinary 
foundry conditions are influenced by design. The 
following suggestions are offered as an aid to 
proper design. 

1. Whenever possible, all sections should be de- 
signed for uniform thickness. 

2. Structural design involving abrupt changes in 
section should be avoided. 

3. Sharp corners at adjoining sections should be 
eliminated whenever possible. 


4. When the structure becomes very complicated, 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


it is better to break it into several components 
that can be cast separately and assembled by 


welding or bolting. 

5. In designing unfed sections in “L” or “V” 
shapes, it is suggested that all sharp corners at 
the junction be replaced by radii so that this section 
becomes slightly smaller than that of the arms. 
6. In designing sections that join to make an “X”’, 
it is suggested that two of the arms be offset 
considerably. 

7. In the case of unfed “T”’ and “X” sections, the 
radii at the junctions should be relatively small. 


cae OXIDE, BRIQUETTED OR CANNED: 
IRI Sscsonorvaounsn e “CALCIUM MOLYBDATE” 





Meet “Flash” Jonesey, champ of the soap box derby. He 
built that job with his own two hands and his old man's 
basement tools. . . . He’s the great American dream, and 
the hope of this cockeyed world. 


For it’s because America raises kids like Jonesey that America 
is winning this war. Kids who were weaned on mechanical 
toys, and cut their eyeteeth on tools. Kids who grew up to 
be the finest fliers and fighters, engineers*and builders the 
world has ever seen. . . . And it’s because of millions of kids 
like Jonesey that America will have a priceless legacy of 
the world’s finest skills, after this war is won. 


The responsibility to use those skills wisely and well is one 


BRYANT CHUCKING GRINDER COMPANY 


of the greatest industrial challenges ever to face this nation. 
If you are a manufacturer, there is one thing that you can do 
at once: Have your production men and planners consult now 
with the engineers of the basic machine tool producers. They 
can help you in planning ahead the difficult task of reconvert- 
ing your own skills and machinery to an all-out peacetime 
production. 

One of these engineers is a Bryant man — and his special- 
ized knowledge of internal grinding machinery is important 
to the manufacture of literally everything that will mean jobs 
and prosperity after the war . . . that will make America’s 
priceless legacy a new hope for the world. 


SPRINGFIELD 
VERMONT, U.S. A. 





BLANCHARD 


Here are two surface grinding problems that came 
to the Blanchard Engineering Department in one week: 
(1) Grind a hardened steel ring 861" in diameter to a toler- 

ance of £.0002” for thickness. 
(2) Grind the edges of a steel strip, .005" thick, .125” wide, 
and 20” long, straight and to a tolerance of 1.0005". 
Thirty years’ experience in grinding flat surfaces en- 
abled Blanchard Engineers to solve the grinding of both 
of these jobs, using Blanchard vertical Surface Grinders 

and Blanchard Grinding Wheels. 


If you have work which lies within the range here in- 
dicated, you should investigate the possibilities of a 
Blanchard. 


Whether the job is large or small, usual or unusual, 
Blanchard can show you how to grind it better and faster. 


The BLANCHARD 


MACHINE COMPANY 
64 STATE STREET, CAMBRIDGE, MASS. 


Grinding Hardened Steel Rings and Edges of 
Steel Strip on Blanchard Surface Grinders. 


Send for your free copy of “Work Done on 
the Blanchard.” This book shows over 100 
actual jobs where the Blanchard Principle 
is earning profits for Blanchard owners. 











— the tools to finish the job! 


Starrett standards of accuracy and workmanship must be maintained in 
order that Starrett Tools may contribute the essential speed, precision and 
confidence to skilled and loyal hands. . . . We must likewise do our utmost 
to get these tools into those hands that count most heavily toward the 
ion of the one big job. . To that end your mill supply 
distributor is performing an invaluable service. You can continue to rely 
on him for effici dable assistance on all matters of 

tool proc ° 











Pp 


THE L. S. STARRETT CO., Athol, Massachusetts, U. S. A. 
WORLD'S GREATEST TOOLMAKERS 





Now, 
with Service Star 








Take Hold 


of the 


FUTURE 


When you shoulder your 
reconversion responsibility, 
use Diefendorf as your source 
of fine, precision cut gears. 
Enlarged and improved 
facilities—a wealth of ex- 
perience earned in years of 
pioneering non-metallic 
gears and special metallic 
gears make Diefendorf the 
right place to come with 
your gear problems. 


DIEFENDORF 
GEAR CORP. 
D. W. Diefendorf ‘30, President 
SYRACUSE, NEW YORK 


diefendorf 
GEARS 
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MINIATURE A4eccaéon BEARINGS 


Get [revision INSTRUMENTS 
4con GRINDING 


acRa Many aeroplane instruments re- 

, >, quire miniature bearings—some so 

Norton > small that several can be hidden 

Rinpiw®e under an ordinary thumb tack— 
with bore that only a small needle 
can pass through. When ground, 
these bearings must be held to 
tolerances measured in tenths of 
thousandths. It is the Norton job to 
produce grinding wheels to do this 
highly delicate work—tiny wheels 
made to operate at 75,000 r.p.m. 
—just as much as the great snag- 
ging wheels that remove large 
quantities of metal. 


NORTON COMPANY 


Worcester, Mass. 


Behr-Manning, Troy, New York is a 
Norton Division 





‘NORTON ABRASIVES 








LOOK INTO THIS 
HARVEY 


REGULATED POWER SUPPLY 


For a dependable, controllable source of laboratory D.C. power, 
you'll find the HARVEY 106 PA just what the doctor ordered. De- 
signed to operate from 115 volts A.C. it has a D.C. output variable 
from 200 to 300 volts, and is capable of regulation to within one 
per cent. 





There are separate fuses on each transformer primary as well as the 
D.C. output circuit; pilot lights on each switch; a D.C. volt-meter for 
measuring output voltage; a handy two-prong plug or binding posts 
for the power output. All in all this is a precision instrument that is a 


model of efficiency and operating convenience. 


For complete information get in touch with 


(wader) 


HARVEY RADIO LABORATORIES, INC. 


440 Concord Avenue 


PETROLEUM 


Cambridge 38, Mass. 


—the Black Giant 


of Industry 











In tomorrow's world, petro- 
leum will play a still more 
wondrous and amazing part. 
The clothes you wear, tires 
for your car, furniture and 
building materials may all 
come from petroleum deriva- 
tives. Truly, petroleum will be 
the “Black Giant” serving all 
industry and mankind. 

For mere than ten years 
Lane-Wells Company has 
been making possible the 


efficient and economical re- 
covery ef the world’s store of 
oil by pioneering technical oil 
field services. As a result 
there has been less waste of 
natural resources. Now Lane- 
Wells Radioactivity Well 
Logging Service enables oil 
well operators to locate 
through steel casing produc- 
ing zones in new and old 
wells to increase the world 
supply of recoverable oil. 
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Speed with 


Economy . 





Mack International Motor Truck Corp 


We prepare a detailed speed schedule 
before your building is started . . . Weekly 
progress photos are also furnished while 
work is under way .. . You see our promise 
performed step by step. 


W. J. BARNEY CORPORATION 
101 PARK AVENUE, NEW YORK 
INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett, '20, Vice President 
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UNION CARBIDE REPORTS 






first full-year’s production of 
BUTADIENE 
for the Government’s Synthetic Rubber Program 


(INSTITUTE, W. VA. PLANT) 





A LITTLE OVER A YEAR AGO* the first tank car of butadiene 
was shipped from the Government's large integrated rubber 
project at Institute, W. Va. This historic shipment came from 
the immense butadiene plant which was designed and built by 
CARBIDE AND CARBON CHEMICALS CoRPORATION for the Gov- 
ernment’s Defense Plant Corporation—and is being operated 
by this Unit of UCC, for the Rubber Reserve Company. 


FIRST YEAR'S PRODUCTION OVER THE RATED CAPACITY— 
that is the record of this huge 80,000-ton-per-year plant during 
its first twelve months! This has been accomplished in spite of 
the many inherent problems that had to be solved in starting a 
wholly new project of this magnitude. 


Over 8/10 of a short ton of butadiene is required to make 
about one long ton of Buna S type synthetic rubber. Butadiene 
from this plant during the past year has provided more than 
90,000 long tons of synthetic rubber for the Nation’s require- 
ments, both military and essential civilian. The delivery of this 
all-important ingredient also has made possible early produc- 
tion of synthetic rubber under the Government's program. 


*The first tank carload of butadiene from Institute was shipped on February 18, 1943 

less than one month after Unit No. 1 of the four large butadiene-producing units 
had started operating. Subsequently, Unit No 2. started producing in March, Unit 
Ne. 3 in April, and Unit No. 4 on May 25, 1943. 





Night view of the immense butadiene plant at Institute, W. Va 


NOW HUGE BUTADIENE PRODUCER — although originally 
designed to produce 80,000 tons annual capacity, the Institute 
plant is now delivering butadiene at a rate of more than 100,000 


tons per year. An identical plant using Carbide’s process was 
put into operation by the Koppers United Company in Sep- 
tember, 1943, at Kobuta, near Pittsburgh, Pa. 


OVER 75% OF THE TOTAL PRODUCTION OF BUTADIENE 
for the Government's synthetic rubber program in 1943 came 
from the alcohol process developed by CARBIDE AND CARBON 
CHEMICALS CORPORATION, 

In addition to the plant at Institute, Carbide made available 
plans for the large plant at Kobuta, which was built and is 
being operated for the Government by Koppers United Com- 
pany. 

CARBIDE AND CaRBoN CHemIcaLs Corporation also has 
designed and built for the Defense Plant Corporation, and is 
operating for the Rubber Reserve Company, another large 
butadiene plant at Louisville, Ky. 

v 


Business men, technicians, teachers, and others are invited to send 
for the book P-4 “Butadiene and Styrene for Buna S Synthetic 
Rubber from Grain Alcohol,” which explains what these plants 
do, and what their place is in the Government’s rubber program. 


BUY WAR BONDS AND STAMPS 


UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street 


(iis New York 17, N. Y. 


Principal Units in the United States and their Products 


CHEMICALS 


ALLOYS AND METALS 

Electro Metallurgical Company 
Haynes Stellite Company 

United States Vanadium Corporation 


National Carbon Company, Inc. 


Carbide and Carbon Chemicals Corporation 
ELECTRODES, CARBONS AND BATTERIES 


The material herein has been reviewed and passed by the Office of Rubber Director, the Rubber Reserve Company, the Defense Plant Corporation, and the War Department, 


PLASTICS 

Bakelite Corporation 

Plastics Division of Carbide and 
Carbon Chemicals Corporation 


INDUSTRIAL GASES AND CARBIDE 
The Linde Air Products Company 

The Oxweld Railroad Service Company 
The Prest-O-Lite Company, Inc. 
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The Trend of Affairs 


More Ore 


IFTEEN billion tons of iron ore suitable for the 
J mnutsctar of high-grade steel, it is estimated, 

are contained in the Brazilian state of Minas 
Geraes, centering on Caue Peak. This important new 
source of ore for the war plants of the United Nations 
will be brought into productuion during this year, and 
for the next three years the annual output of one and a 
half million tons of ore will be divided between Great 
Britain and the United States. 

Caue Peak, the heart of the world’s largest iron ore 
deposit, rises 4,500 feet above sea level. Since no over- 
burden of earth covers the ore mass here, open-pit mining 
will begin near the top of the mountain itself. Direct 
loading from electric shovels into trucks will start the 
ore on a three-quarter-mile ride to the processing plant 
down the mountain. From the first crusher at the plant, 
six conveyer belts running in tandem will move the ore 
more than a mile to secondary crushers, whence, after 
further processing, it will go to hoppers which load it 
into railroad cars. For the 350-mile rail jump from the 
mine, at Itabira, to the Atlantic port of Victoria, new 
rail is being laid and existing railroad bridges are being 
strengthened. 

The United States, relying principally on the Lake 
Superior region for iron ore, has been importing more 
than 1,000,000 tons annually from Chile and some 800,- 
000 from Venezuela. Availability of the Brazilian supply 
will thus appreciably increase trade relations with South 
America. Prediction that by 1950 the high-grade ores of 
the Lake Superior region may be exhausted, leaving only 
ores which necessitate far more extensive mining opera- 
tions, is further basis for satisfaction over the develop- 
ment of Minas Geraes’ mighty center. Engineering and 
industrial firms in the United States have had a leading 
role in the design and development of installations for 
the opening up of the Brazilian deposits. A 45-mile 69- 
kilovolt high transmission line from an adjacent hydro- 


( $23 ) 


electric station has been required to tap one source of 
power. Another source is a steam and Diesel generating 
plant of 1,000-horsepower capacity, already in operation 
about 35 miles distant. Transformers and other equipment 
in each of the stations feeding power to mine operations 
are being provided by firms in the United States. 


Reintroduction 


HEN Charles Haskins Townsend died this winter, 

he had earned the unique distinction of having 
saved three forms of life from man the destroyer. An 
expert on the fur seals of the Pribilof Islands, he was 
a member and guiding spirit of the commission which in 
1896 drew up the treaty that assured the continued 
existence of these mammals. Seeing that the giant 200- 
pound Galapagos turtles were being reduced to alarm- 
ingly low numbers, he was instrumental in establishing 
colonies of them in appropriate environments in Hawaii, 
California, and the Gulf of Mexico. Townsend was also 
an important factor in re-establishing the reindeer in 
Alaska with stock imported from Siberia after the native 
breed had been given the coup de gradce by Eskimos and 
white hunters armed with rifles. 

Alaska has recently been the scene of another rein- 
troduction in the same tradition, this time of the musk 
ox, an animal which disappeared from that region about a 
century ago. Able to hold its own against its two most 
ancient enemies — wolves and ‘primitive man — it had 
succumbed to gunpowder. The same cause had substan- 
tially the same effect over much of the area the musk ox 
once occupied in northern Canada, and although Canada 
maintains a sanctuary of 15,000 square miles for them, 
no surplus musk oxen were available on the North Amer- 
ican continent when Congress, in 1930, voted an appro- 
priation, to return the musk ox to its Alaskan habitat. 

The annual report of the Smithsonian Institution for 
1942 relates how a Norwegian with experience in captur- 
ing these animals was given a contract to round up a 
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Sixth-grade ability in reading 
is the high point for some 15,- 
000,000 Americans, according 
to authorities of the Carteret 
School for boys at West Orange, 
N. J., where a reading clinic for 
scientific diagnosis of reading 
habits was established a year ago. 
One instrument used, the oph- 
thalmograph, photographs eye 
movements and groups readers 
in the five classes here typified 
on the blackboard: 1. those who 
read ahead and then skip back to 
recover the full meaning, whose 
rate is only 150 to 200 words a 
minute; 2.-the slow laborious 
readers who peck at each word 
singly and lose the sense of one 
sentence before they have read 
another; 3. those who comprehend 
word groups, or thought units, 
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who rate from 350 to 450 words a minute; 4. rapid readers who take long eye jumps, skipping where the sense is plain; 5. ultrafast readers who 
focus on whole page areas, reading lines rather than words, at a rate of 500 to 900 words a minute. 


herd in Greenland. That was the start of a 14,000-mile 
trip for $4 musk oxen, which took them to Bergen (Nor- 
way), New York, Seattle, and then to College, near 
Fairbanks, Alaska. Here they were released into a 7,500- 
acre pasture, part of the Biological Survey’s co-operative 
reindeer experiment station. The herd soon indicated 
that it would prosper in its new surroundings, and in 
1935 two bulls and two cows were released on Nunivak 
Island, 25 miles off the Alaskan mainland. Completely 
free of all large predators like wolves and bears and 
containing nearly a million acres of lush grazing land, 
this island sounds like a musk ox’s Garden of Eden. A 
year later the remainder of the herd was transported to 
the island. At last count more than 60 animals were 
there, and prospects were good that this herd could 
eventually restock Alaska. 


Highball 
AILROAD WORKERS of the country set a high 


mark in efficiency during the tremendous pressure 
imposed by wartime demands during 1943 and of course 
increasing at present. The Survey of Current Business 
issued by the Bureau of Foreign and Domestic Com- 
merce points out that comparison of major indicators 
of equipment utilization for 1939 and 1943 shows in- 
creases of 26 per cent in average load per freight car, 
144 per cent in average number of passengers per car, 
and 8 per cent in number of freight cars per train. The 
average haul, moreover, increased by 34 per cent during 
the four-year period. 

The productivity of railroad labor is the best standard 
for measuring the cumulative effect of all these factors, 
the Survey observes. The total output of railroads — 
that is, the volume of transportation measured by 
weighted index of net ton-miles and passenger-miles — 
increased 182 per cent from 1939 to 1943. An increase of 


only 54 per cent in railway man-hours achieved this 
increase in performance. 

Traffic volume per man-hour appears to have reached 
a peak, and since ton-mile requirements for 1944 are 
expected to be 5 per cent higher than in 1943 and passen- 
ger-mile requirements 15 per cent higher, continued 
difficulties confront the railroads. 


What to Put It in 


HIGH volume of manufacture necessarily creates 

extra demands for containers to hold products both 
during shipment and in storage awaiting sale or use. 
When the goods manufactured are urgently needed in 
faraway locations — as is of course true of the great 
bulk of goods coming out of American industrial plants 
today in answer to the demands of war — this condition 
is intensified, because shipping containers for war ma- 
terials must withstand rougher usage than their peace- 
time counterparts. , 

The high production levels maintained in the container 
industry during 1943 are being held to this year, but 
demand for all types of new containers exceeds the avail- 
able supply and bids fair to continue doing so. Wooden 
boxes and crating, according to every indication, will 
be major claimants on the lumber supply in 1944. Con- 
trolling factors for future output are man power and 
lumber, reserves of the latter being estimated as far below 
normal, possibly as low as 40 per cent of normal. The 
lack of woodsmen to get out pulp, let alone lumber, has 
been brought home long before now to every reader of 
newspapers and magazines. 

The good work of the United States Forest Products 
Laboratory, which through developing packaging speci- 
fications and through training inspectors produced a 
saving of 500,000 tons of shipping space in 15 months, 
set a mark for all concerned with the handling of goods 
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to emulate. The specifications involved saving a fraction 
of an inch here, an ounce there. The total saved, however, 
reaches enormous proportions when it is considered that 
45 per cent, or 15,000,000,000 board feet, of our entire 
1943 lumber production went into boxing, crating, and 
allied uses, half of it strictly military. 

The situation of fiber shipping containers, for reasons 
closely related to those affecting wooden boxing and 
crating, may be expected to be critical. Production of 
fiberboard for containers is running heavily behind 
consumption. Lack of raw materials and continuation of 
high demand are the crux of the trouble. The glass con- 
tainer industry, hampered by short supply of soda ash, 
the second largest ingredient used, nevertheless foresees 
1944 production to equal that of 1943. About the same 
amount of tin plate will be available for essential con- 
tainers in 1944, it is estimated, as in 1948. Higher food 
production this year is anticipated, but easing of the 
steel situation is expected to permit manufacture of 
additional quantities of cans to hold it. 

All in all, the question of what to put it in promises 
to be not among the least of those to be encountered 
during the year. 


Gas Engine Prodigy 


By Davin O. WoopsurY 


IHE ingenuity and persistence of Harry P. Sparkes, 

racing car enthusiast and meter engineer, have lately 
solved one of the toughest of gas engine problems — 
what to do with the excess heat of combustion which 
cannot be absorbed by the crankshaft as power. His 
newly developed copper-jacket air-cooling system is 
already at work in the war and promises spectacular 
increases in the operating life of gas engines for the 
future. 

Some years ago, while following the auto races closely, 
Sparkes began to wonder why racer engines wore out so 
fast. He had observed that automotive power plants, 
even those built for light duty in passenger cars, were 
not really satisfactory as precision jobs until they had 
been rebored and fitted with oversized pistons and rings. 
The reason, he found, was that cylinder castings on a new 
engine soon got out of line. Until they had gone through 
a certain period of aging, they could not be held to the 
precise dimensions required of high-speed reciprocating 
machinery. After the reboring job, they seemed to be- 
have better and were then able to do their real work. But 
rather than stand the expense of this rebuilding, most 
people threw the engines away and got new ones. 

Sparkes built himself a racing engine and set it up in 
the shop for close study. Puzzling over the warped valves 
and misaligned bearings that soon developed, he decided 
that the whole trouble was faulty heat transfer from the 
hot region inside the cylinders to the cool one in the 
water jackets. Internal temperatures ran close to 2,000 
degrees Fahrenheit, while the highest permissible in the 
jackets was under 250 degrees. No piece of cylinder steel, 
he realized, could stand such a temperature gradient 
unless the heat transfer was absolutely even and smooth. 
Conventional jacket design made this impossible. 

Sparkes found that uneven heat flow resulted in a very 
interesting behavior of the steel. First the internal metal 
would expand, dragging the outer, cooler metal with 
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it in what amounted to a cold draw. When the engine was 
stopped, the inside would attempt to contract, be pre- 
vented by the expanded outer portion, and so become 
cold-drawn also. Result: an actual growth in the dimen- 
sions of the cylinder, progressive over the life of the en- 
gine. Since this action was not uniform, one side of a 
cylinder would grow more than the other, thus throwing 
the whole machine out of line. The trouble was worst 
where cylinders and heads were cast in one piece, as in 
small two-cycle engines for outboard and generator 
drives. 

Sparkes saw a solution for the difficulty — to make 
the cylinder walls bimetallic, with the outer portions of 
higher heat conductivity than the inner ones. Copper 
jackets immediately suggested themselves. These had 
been tried before, without success, but the reason for 
failure was obvious. Copper fins had been welded to steel 
cylinder bodies. This was not the solution to the prob- 
lem, for it removed the heat in circular zones and forced 





Photographs of the eye movements of three students as recorded in 
the Carteret School reading clinic. At the top is ophthalmographic 
tracing of the work of a comparatively poor reader. His reading rate 
was 125 words a minute, and his rate of fixations (the number of 
times his eyes stopped to pick out words or portions of words) was 
85 per 100 words. He regressed (retraced his words) 30 times per 100 
words. The center film is that of a student with a reading rate of 
453 words a minute, fixation rate of 64 per 100 words, and regres- 
sions of 10 per 100. At the bottom is the record of a rapid reader, 
whose rate is 632 words a minute, with 44 fixations and only six 
regressions per 100 words. The fastest reader also scored highest 
in comprehension, a finding which indicates that it is no accident 
that honor students are generally fast readers, 
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it to pile up in the contiguous zones between fins. His 
own idea was to weld a solid copper sleeve intimately to 
the steel — in fact, to make the cylinders essentially of 
copper with an inner steel face to take the wear of the 
piston. Once the internal heat was evenly distributed 
into this copper “blanket,” it could be removed either 
by means of water or by means of radial fins without 
creating zones. 

There was no doubt that copper was the right material. 
The only other metal worth considering was aluminum, 
with about half the heat conductivity. Though aluminum 
was standard for cylinder heads and cooling jackets on 
airplane engines, it was not ideal. There were many 
instances of cylinder heads actually bursting under the 
stresses of uneven expansion around the valve casings. 
The inventor determined to try copper. 

The greatest obstacle in the way of success was the 
difficulty of obtaining a perfect bond between copper 
and steel, such a bond as would interpose no heat resist- 
ance and thus prevent the even flow. Research on this 
problem occupied Sparkes for several years. Putting in 
nights and week ends in his cellar laboratory at home, he 
finally worked out a method of bonding the two metals. 
The process was patented but remains a secret for the 
present. 

His first experimental engine recently went on test in 
the small factory he has built for the purpose in Newark, 
N. J. The little machine has already turned in an extraor- 
dinary performance. The usual small engine, especially 
when running on high-octane gasoline, quickly develops 
“‘zones”’ on the cylinder walls — rings of larger diameter 
caused by excessive wear. These soon result in broken 
rings, freezing, wrist-pin bearing trouble, and just plain 
breakdown. So far the Sparkes engine has shown none of 
these diseases, though it has been run at double its normal 
load for many hours at a time. The performance has been 
so good that the Army has contracted for the produc- 
tion of a number of these little engines for utilization in 
special duty. 

Supplying his engines for war use gives Harry Sparkes 
plenty to keep him busy, but he is already thinking 
ahead to great things for the future. By the use of welded 
copper jackets, he expects to be able to cool standard 
automobile engines by air, or, as he puts it, “eliminate 
water cooling entirely by installing the radiator on the 
engine itself.” This kind of air cooling, he believes, will 
permit a complete new design of engine — a pancake 
type operating vertically, mounted on the front of the 
dashboard, taking up a fraction of the space required for 
present engines, and operating at temperatures now 
quite impossible. He expects this will achieve 2,000 hours 
of normal life without overhaul —the equivalent of 
about 50,000 miles of travel. 

Another interesting promise is a compact little engine- 
generator set weighing no more than 30 pounds. It will 
be used by campers and fishermen to furnish power for 
an electric-motor-driven propeller in small boats, and 
can be carried ashore and set up to generate lights and 
current for camp cooking. 

A plan is even under way to solve a knotty problem of 
dissipating heat in brake shoes on trucks, on busses, and 
especially on airplanes. Cast-iron shoes cannot stand 
sudden heat loads and are constantly cracking and 
dropping off. The copper-jacket brake shoe has shown 
experimentally that it will never wear out. 
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To Oust the Gremlins 


UMOROUSLY inclined advertising men have made 
much in recent months of the fanciful idea of the 
gremlin — the imagined sprite, sometimes of good, more 
often of evil intent, conjured up by aviators in this war. 
The gremlin, in spite of cunning copywriters, is a serious 
matter; it has perhaps been a disservice to describe and 
depict him as a natural and accustomed companion of 
pilot and navigator. When he rides the air, he does so as 
a decidedly dangerous and unwanted passenger. Far from 
being an amiable creation of actively amusing minds, the 
gremlin — actually the product of the unusual psycho- 
logical stresses imposed by flight and readiness for flight 
— is a problem of serious magnitude. 

That science so recognizes him is clear in a survey of 
the work done by psychologists and other specialists in 
helping to keep military fliers at maximum effectiveness. 
Walter R. Miles, professor of psychology at Yale Uni- 
versity, active in the military utilization of psychology 
through committees of the American Psychological Asso- 
ciation, the Civil Aeronautics Authority, and the Office 
of Scientific Research and Development, in a recent 
Sigma Xi lecture reviewed work done in the past and the 
program at present in force, emphasizing that results 
demonstrably effective in the present war may be ex- 
pected to be useful also in the time of peace to follow. 

“The fighting airplane of today is a structuré and a 
weapon of enormous complexity,” Dr. Miles said. “Its 
adequacy for performance rests, of course, first of all on 
its mechanical completeness and perfection. But the 
competence of the flying personnel in routine and in 
unexpected situations decides its ultimate effectiveness. 
The men in the plane, their physique, ability, training, 
skill, experience, and courage constitute the all-important 
element in combat aviation.” 

Maintaining operational efficiency in fighter pilots and 
air-crew men, Dr. Miles declared, involves many broad 
psychological considerations. Clinical methods at present 
are being used for the study of many of these; in wartime, 
interest naturally centers on the maintenance of efficiency 
and morale of men in active service and on the care and 
treatment of the shocked and disabled. Strictly planned 
scientific research hence is not at present readily feasible. 
The conditions under which pilots operate are not favor- 
able for exact study; the 200 hours or so of combat 
flying which a fighter pilot may do before assignment to 
other operations may be spread over a period of some - 
2,000 hours of duty. The psychological stresses presented 
by long stretches of readiness, without combat service, 
may be severe. The so-called gremlins, for instance, 
first made their appearance under the kind of stresses 
imposed by long-range photographic reconnaissance. In 
all such problems as these, the practical psychological 
skill of the flight surgeon in evaluating stress developed 
from readiness, from combat, or from both contributes 
greatly to the efficiency of the air force. 

Psychology was first called into the service of military 
aviation in World War I, Dr. Miles explained. In the 
early years after the success of the Wright brothers at 
Kitty Hawk, imagination, daring, and luck were the 
principal determinants in the selection of fliers them- 
selves, for major attention necessarily was placed on the 
overcoming of mechanical limitations in the planes 
themselves. When, by 1916, (Continued on page 386) 





























Man and His Machines 


The Failures of Our Civilization Have Been. Moral, Not Mechanical: 
Hence the Education and Practice of the Scientist 
Should Be More Than Scientific 


By CLAaupE M. Fugss 


COMMENCEMENT ADDRESS 


to you members of the graduating class on this sig- 

nificant morning in your careers; for, without mean- 
ing to be boastful, I know as little about science and 
scientific matters as anyone in this hall. When the master 
of Balliol, in Oxford, was asked about the examinations 
for admission to that ancient institution, he smiled and 
said, “They are an impious attempt to fathom the 
depths of human ignorance.” That is what I have always 
felt, quite frankly, about tests in mathematics and 
physics. I realize that this weakness in a sense disquali- 
fies me as an adviser, and therefore I am more than 
ordinarily embarrassed. But I propose to address you not 
as scientists but as men, not primarily as engineers but as 
citizens; and so doing, I may secure the tolerance which 
strictly I do not deserve. 

In the 1920’s a visiting Englishman and I strolled for 
an hour or two under a July moon while hundreds of 
Fords and Chevrolets were whizzing along the parallel 
highway. Inevitably we began discussing whether the 
motorcar had brought more good or more harm to the 
human race. The arguments were the familiar ones, and I 
found myself, as a conservative Yankee, defending the 
automobile with unprecedented vigor. This irritated my 
guest, who finally broke out, ““Why, look here, some day 
these damned engines will overwhelm their makers. 
We’re like Frankenstein, who 
created a monster he couldn’t 
control. Already we’re domi- 
nated by machines and can’t 
escape their baleful influence. 
A modern man can’t get along 
without his telephone, his watch, 
his typewriter, his radio, to say 
nothing of his automobile. 
They’re all a part of him. Take 
them away and he’d be help- 
less. Machines rule our world — 
and rule it without any discre- 
tion or pity, without any moral 
sense!” 

As my friend railed on, I 
remembered Samuel Butler’s fa- 
mous story, Erewhon, in which 
an Australian explorer discov- 
ered the amazing country of the 


ik is a whimsical irony which has made me a counselor 


Gargantuan among man’s 

machines, the gold dredge 

must be recognized as a tool 

dependent for worthy use 

upon human intelligence 
and will. 








Erewhonians, where the people at an earlier epoch had 
developed an astounding mechanical proficiency. At 
that period a learned Erewhonian professor in some in- 
stitute of technology published a treatise declaring that 
machines were destined ultimately to supplant human 
beings. Whereupon a political party arose, calling them- 
selves the “anti-machinists,” who felt, as one of their 
leaders declared, that they could not “calculate on any 
corresponding advance in man’s intellectual or physical 
powers which would be a set-off against the far greater 
development which seems in store for the machines.” A 
bloodthirsty civil war ensued, won by the anti-machin- 
ists, who treated their opponents with ruthless severity, 
burned all manuals of physics and all engineers’ work- 
shops, and forbade any further inventions under pain of 
the direst punishment. At the time when the explorer 
arrived, all dissension in Erewhon on this subject had 
long cooled. He did find, however, a Museum of Old 
Machines, where he saw in cases a rusted cylinder and 
piston, a broken flywheel, a decrepit railroad carriage, 
and several dismantled clocks. The country had had its 
Machine Age, had found it unsatisfactory, and had been 
glad to revert to a less disturbing daily routine. 

All this belongs, of course, in the realm of fantasy. 
Plenty of writers have decried our so-called progress. I 
recall the remark of Ralph Adams Cram that Spain is the 
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most highly civilized of contemporary nations because it 
is the least dependent on machinery. Some of you may 
recollect an observation of the Celtic philosopher, Mr. 
Dooley, in his talk on “‘ Machinery”: “We live,” says he, 
“in an age iv wonders. Niver befure in th’ histry iv th’ 
wurruld has such pro-gress been made. . . . Look at us 
today. I go by Casey’s house tonight and there it is, a 
fine storey-an’-a-half frame house with Casey settin’ on 
th’ dure shtep dhrinkin’ out iv a pail. I go by Casey’s 
house tomorrah an’ it’s a hole in th’ ground! I rayturn to 
Casey’s house on Thursdah an’ it’s a fifty-eight storey 
buildin’ with a morgedge onto it, an’ they’re thinkin’ iv 
takin’ it down an’ replacin’ it with a modhren sthructure.” 

But, in spite of this satire, we are not likely to give up 
printing presses and tractors and locomotives with all 
that they mean to us. Certainly the last place where a 
speaker needs to defend the Machine Age is before this 
audience. You graduates of Technology have been spend- 
ing your days among machines —— machines which smash 
atoms, machines which can transport men through the 
air and under water, machines which respond to stimuli 
and do everything but think. A metropolis like Boston 
could not exist a week without them. They have made us 
what we are. 

But our machines, however marvelously conceived and 
built, still cannot think. Behind every one of them is a 
human mind. The airplane may bring food and water to 
people marooned on a desert isle or it may drop bombs 
on marines in a trench. Which it will do depends on the 
pilot who operates it. Like every village loafer, I have 
watched a steam shovel functioning as if it were merely 
an arm lengthened and stretched into space, groping like 
a sensitive hand. Yet this machine cannot reach de- 
cisions. Always back in the little wooden hut surrounded 
by mysterious levers is an operator who furnishes the in- 
telligence, deciding what area shall be excavated next. 
The marvels of science grow more startling year by year, 
but not yet can the machine make its own choice of good 
or evil. Perhaps you recall the caustic lines of Bertolt 
Brecht in his poem, “Warning to Nazis”: 


General, your tank is a strong machine; 
It can break down a wood, crush a hundred men. 
But it has one drawback; 
It needs a driver. 


We must admit, too, that with all the good which they 
have produced, machines improperly guided may be in- 
conceivably malignant. Even the steam shovel, if it 
moves unexpectedly north instead of east, may overturn 
houses and tear up streets. A drunken sophomore at the 
wheel of a Packard may leave devastation in his wake. 
I need not dwell on the destructive functions which 
machines are having in this most diabolic of all wars — 
on the catastrophic damage caused by Flying Fortresses; 
on the gases which, if released, may wipe out the popula- 
tion of entire cities; on the new explosive which, we are 
blandly informed, destroys every living thing within a 
12-mile range. If this is the supreme goal of science, we 
have progressed very little since the days of Pericles and 
Cato. We have gained in efficiency, but we have lost our 
soul. 

Henry J. Taylor in his remarkable book, Men in Mo- 
tion, quotes Sir Arthur Tedder, then commander of the 
Royal Air Force in North Africa, as saying: “Modern 
man is not modern at all. He is just, momentarily, far 
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ahead of himself. What we are really witnessing all over 
the world is the lopsided spectacle of phenomenal tech- 
nological improvement occurring within thirty years of 
incredibly bad government.” And Taylor makes. the 
additional comment: “The original mistake occurred 
when our scientific explorers, our inventors and engineers, 
supplied a new world in the mechanistic network and 
forgot they were not supplying new men or new states- 
men.” The fact is that it has not been sufficient just to 
construct the machines. They must be properly con- 
trolled. With all their amazing potentialities, they are 
still only tools — tools which someone must direct and 
manage. Human brain cells must eventually decide 
whether machines will kill or create. Is it not possible to 
produce a change in man himself comparable with the 
miracles of science? 

The scientist himself has no right to disclaim all re- 
sponsibility. He must know the composition of his 
chemical product or the structure of his engine; that 
goes without saying. If he discovers insulin, or bridges an 
impassable gorge, he is presumably helping his neighbors, 
near and remote. Furthermore the average scientist, to 
his enduring credit, goes at his business of research with- 
out any consideration of personal motives. He is after 
proof, and pursues the evidence even though it leads him 
into an intellectual quagmire. If we could only transfer 
to other fields of activity the disinterestedness, the 
scrupulosity, the burning passion for truth which the 
scientist shows within the limits of his profession, many of 
us would be less pessimistic about a postwar world. I beg 
you to believe that this tribute is sincere and well de- 


_ served. 


But the failures of our civilization, as Henry M. 
Wriston has pointed out, have been moral, not mechan- 
ical. It is not machines which have made this war, but 
the inability of man to understand and get along with 
those around him. Nor will the basic issue, in the long 
run, be settled by machines. Bombs could not conquer 
England. The victory will be achieved because one side 
or the other lacks the spiritual stamina to carry on. We 
shall, of course, win the race of the laboratories, but it 
will be a breakdown in morale which will cause the Axis 
collapse. 

Consequently, I suggest that the education and prac- 
tice of a scientist should be more than scientific, that it 
should include a thorough study of human motives and 
desires, of historical trends and failures, of basic moral 
issues, past and present, of Herbert Spencer and Sig- , 
mund Freud and William James. The scientist should 
develop a constant sense of responsibility for what is 
going on around him in the world, away from his blue- 
prints and test tubes. We cau safely trust scientists to do 
their tasks well in the spacious buildings on the bank of . 
the Charles. But we need their help also in the broader 
field of human society. 

The jurist, the economist, the theologian, the sociolo- 
gist, the legislator, the teacher — all these have, I think, 
made colossal blunders during the last quarter of a 
century. With regret I confess that the teacher has failed 
to bring home to boys and girls their responsibility to 
their communities. Just now we are not fully united as a 
nation simply because of the various forms of intoler- 
ance, selfishness, bigotry, and race and class hatred which 
seem to be raising their sinister heads. What have these 
to do with science? Only that it (Continued on page 354) 


















Winning the Peace 


Avoidance of Mass Unemployment or Mass Government Employment 
Is the Minimum Requirement; Numerous Fallacies Must 
Be Eradicated from Postwar Planning 


By Paut G. HorrMan 
ALUMNI DAY BANQUET ADDRESS 


Technology Alumni Banquet. It was with particular 
pleasure that I accepted the imvitation because it 
offers me an opportunity to tell about some of the aims 
of the Committee for Economic Development to a group 
of men who are making an important contribution toward 
winning the war and who can make an equally significant 
contribution toward winning the peace. 
Because my subject deals with the postwar situation, 
I want to remind myself that we are still in the midst of 
a global war — the greatest in our history. While we 
meet, American boys are engaged in savage fighting 
against ruthless enemies in every quarter of the globe — 
on land in Italy and on faraway atolls in the Pacific; in 
the sky over Europe and Asia; and at sea. Fresh casualty 
lists are being issued every day, and the heaviest fighting 
still lies ahead. The most sobering thought of all is that 
on the last day of the first World War, there were some 
26,000 casualties. We have not won this war yet. The 
first responsibility of every man, woman, and child in 
America is to see to it that they are making the maxi- 
mum contribution toward winning the war. That must 
have a triple A priority. 


[ tectnctey: it a great privilege to address the 





Nevertheless, while we have not yet won the war, the 
three international gangsters have lost it. But it is well 
to remember that only by a hair did they miss recreating 
a feudal world in which they would have been the masters. 
Today Mussolini, who said “I spit on democracy,” is 
living in abject terror. Hitler, who is said to have danced 
for joy when France fell because he thought his dream of 
world conquest had been realized, is now having night- 
mares. Tojo, who in July, 1987, predicted victory in 
six months over the Chinese, is now telling his people 
that the war may last 100 years. But it will not. Our 
fighting men may bring us victory in 100 weeks instead of 
100 years. For that we owe them an obligation of such 
magnitude that we can never hope to repay it. 

The least we can do is to make certain that we on the 
home front do not lose the peace for them while they 
are winning the war for us. The peace will be lost if we 
fail to take steps now to prevent either mass unem- 
ployment or mass government employment in the postwar 
period. We must avoid those pitfalls. 

As the first step in that direction I have suggested to 
businessmen that it is important for us to try to measure 
as precisely as possible the task that lies ahead from the 
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Representative of American industry built on research is this New . 
3,000 tons’ daily capacity. 


standpoint of the number of jobs needed. The phrase 
“full employment,” which one so frequently hears, is 
vague and perhaps has implications of overpromise. 


Fortunately, when the various groups interested in the 
postwar employment situation cease dealing in phrases 
and start dealing in figures, they reach about the same 
conclusions: The Committee for Economic Development, 
for instance, estimates that we shall have a very satis- 
factory situation if, after reconversion, we have 53,000,- 
000 to 56,000,000 civilian jobs, as compared with 46,- 
000,000 in 1940, our last full peacetime year. Philip 
Murray, President of the Congress of Industrial Organ- 
izations, has named 55,000,000 civilian jobs, or some 
9,000,000 more than in 1940, as a goal that would be 
satisfactory to labor. The Brookings Institution recently 
estimated that 8,000,000 more civilian jobs than in 1940, 
or approximately 54,000,000, will have to be provided 
after the war. Both the Murray and the Brookings figures 
fall within the bracket set by the Committee for Eco- 
nomic Development. The important figure on which to 
concentrate is that of an increase of 7,000,000 to 10,- 
000,000 civilian jobs over 1940. This is the increase 
needed if we are to meet the minimum requirement of 
winning the peace — that is, the avoidance of mass un- 
employment or mass government employment. 

In my opinion, however, stating our goal in terms of 
jobs is not enough. We might have “jobs for all,” to 


make use of a popular phrase, and still be marching _ 


straight down the road to disaster. We'll not have the 
kind of America we want after this war is over if mil- 
lions of men are employed on some form of W.P.A. or if 
millions of men have to work at sweatshop wages. Our 
postwar jobs must be productive and well paid. 

Jobs are a by-product of production and distribution. 
Therefore if we are to achieve a goal not only of jobs 
enough but also of jobs of the right kind, we must focus 
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our attention on and take as our first 
postwar objective the attainment of a 
record-breaking increase in our gross 
output of peacetime goods and services 
over the record-breaking year of 1940, 
when national gross output was $97,- 
000,000,000. That has to be stepped up 
by 30 to 45 per cent. 

The hazards of concentrating our 
whole attention on the number of 
jobs needed in the postwar period are 
very real. Already because so .much 
has been said about full employment 
and so little about full production, 
fallacies are creeping into our thinking. 
The spread-the-work idea is being ex- 
ploited energetically. Representative 
Arthur G. Klein of New York has 
introduced in Congress a bill which, 
to quote its own language, is “to aid 
in the stabilization of the economic 
structure of the United States after 
the present war by amending the Fair 
Labor Standards Act to provide for 
the gradual reduction of the work 
week to thirty hours.” From various 
other persons has come the suggestion 
of a 30-hour week with 40 hours’ pay 
immediately at the close of the war. 
Neither Representative Klein nor other proponents of 
the 30-hour week contend that 40 hours of work a week 
are excessive; their aim is to provide more jobs by spread- 
ing the work. They forget that only by producing more 
can we have more to divide. They don’t realize that they 
are preaching a gospel of despair and launching nothing 
other than an attack on our standard of living. Philip 
Murray went to the heart of the problem in a recent 
speech before the Economic Club of New York: “ When 
the war ends,” he said, “hours will be reduced by some 
amount, possibly to a national working average of less 
than 40 per week. But we must avoid the concealed un- 
employment that hides behind short hours, and means 
only a sharing of misery.” 

The second fallacy, which is a direct result of focusing 
solely on jobs in terms of numbers, is a reappearance of 
that old béte noire, technological unemployment. Once 
more we are being told that technological advancements 
accumulating during this war period should be intro- 
duced in our postwar economy with great caution. My 
one fear is that it will require too long a time to take 
advantage of the new materials, the new manufacturing 
processes, and the new inventions which have been 
spawned by our tremendous war effort. Only by speeding 
up, not slowing down, the application of these advances 
can we bring into full play that prime tool for expanding 
markets — better, fresher merchandise at prices that 
represent better values. 

Not only must we take advantage immediately of all 
that has been learned in the war but we should also step 
up commercial research as soon as our technicians are 
no longer needed for the war effort. Before the flush 
period of postwar buying has spent itself, we must have 
further advancements ready in order to give new stimu- 
lation to the market. Perhaps these feeble words of 
mine on behalf of commercial (Continued on page 358) 
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The Archangels’ Gifts 


Great Decisions on the Preservation of Peace Must Be Thought 
Through to the End; Military Solutions Necessarily 


Depend on Political Commitments 


By SHERMAN MILES 
BACCALAUREATE ADDRESS 


than to give the baccalaureate address to a graduat- 

ing class of the Massachusetts Institute of Technol- 
ogy. We of the Army have had little opportunity to 
acknowledge our debt to the Institute. But we well know 
that it has been one of the rungs of the ladder by which 
we have climbed the long way from military impotency 
to aggressive leadership. 

I remember returning in the fall of 1940 from the First 
Army maneuvers in northern New York. The Axis 
powers were then.at the height of their extraordinary 
military successes in Europe, Africa, and Asia. Not many 
months before, I had seen in England and on the Conti- 
nent the armies and fortifications on which the Allies had 
counted so confidently and so erroneously to check the 
German might, and eventually to win the war. In our 
own Army maneuvers, I had seen troops hopelessly in- 


I KNOW of no greater pleasure for a soldier in this war 


ferior in training and equipment to those which the 


Germans had easily overrun. Our National Guard regi- 
ments had only their confidence and zeal to commend 
them. Both our Regulars and National Guard were 
equipped with archaic weapons or with funny little 
devices of wood made to represent machine guns or 
tanks. It was about the nadir of military unreadiness and 
discouragement in this country. But I came back from 
those maneuvers with two great scientists, one of whom 
was your President. I remember thinking that if Fortune 
would only grant us time, the brains of Dr. Compton and 
men of his standing might help us to avoid the abyss. 
It was, indeed, a matter of pitting brains and courage 
against time. 

So today I am happy to render, even in small part, the 
homage which is due the Institute. Its actual contribu- 
tions cannot now be weighed. Perhaps they never will be. 
We know only that the M.I.T. came in from the first, 
with complete disregard of its own interests and with a 
willingness to assume great financial risks at a time when 
government appropriations were not stabilized or even 
assured. We know also that it has steadfastly adhered to 
its policy of giving no consideration whatever to any 
interests or activity which would delay or render less 
effective its own war effort. 

Modern war is fought by men, equipment, and brains. 
The fighting man is the ultimate factor in success. But 
he cannot be considered apart from the means with 
which he fights or from the brains which evolve those 
means. Two types of brains, in fact, definitely enter into 
the equation which results in victory. I am not so bold 
as to attempt to evaluate the brains which direct military 
operations as against those which give us the wherewith- 
al to fight. Such an attempt would lead one far into the 
imponderables, for modern war employs everything from 


a great battleship to a hand grenade, from electronics to 
the clothes which protect a soldier in the arctic or the 
tropics and the medical science which keeps him fit to 
fight. 

The impact on war of the brains which equip the fight- 
ing man as differentiated from the brains which lead him 
—the technological versus the military brains — is a 
relatively new thing. It was almost wholly lacking in the 
time of Napoleon. For 20 years that great captain fought 
some of the most brilliant campaigns in military history. 
He was unquestionably a military intellect of the highest 
order. But he fought his last battle with much the same 
weapons and equipment with which he had begun his 
first campaign. His indifference to technological im- 
provement in any device that would serve his military 
aims is incomprehensible in the light of what this Insti- 
tute is doing today. 

The brains that equip the modern fighting man, that 
permit him to see in the dark and to strike his enemy far 
beyond the range of vision, that enable him to endure 
almost beyond human endurance —all this varied 
technology adds up to a direct contribution to the armed 
forces. It also, curiously enough, indirectly affects those 
forces by enabling their leaders to integrate them as they 
have never before been integrated in war. It is indeed a 
paradox that the enormous complexity and variety of 
technological development should aid the integration of 
forces into the single aim of crushing the enemy. And 
yet it is so. 

You who are young do not realize how greatly war has 
changed in the past half century. Let me make a com- 
parison. Our oldest military organizations of New Eng- 
land date back well over 200 years. I suggest that a 
soldier of those old days would have been much more at 
home in our Army in Cuba 45 years ago than would be a 
New England veteran of the Spanish-American War in 
our Army in Italy today. In my youth, the Army was a 
fairly simple thing. We had infantry, cavalry, and artil- 
lery, with the engineers standing to one side and slightly 
aloof. There was also the Navy, a thing apart. We built 
concrete forts to protect our cities from naval bombard- 
ment, but beyond that, and of our own Navy, we thought 
but little. We were simple forces and quite disintegrated. 
I need not tell you of our modern complexity; in fact, 
I am not sure that I know all the various players even by 
name. But I know they play on the same team. The task 
force, large or small, that combination of sea, land, and 
air power, is the true symbol of war today. 

To those of us who were privileged to work in past 
years on joint Army-Navy plans, privileged to cruise on 
our ships of war and to strive for an intelligent integra- 
tion of the two great services in action, all that has hap- 
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pened recently, from the Solomons to Salerno, makes our 
hearts glow. We are becoming one team, the great team, 
the all-American team, far beyond the vision of Walter 
Camp. Perhaps we of the Army and Navy owe this 
largely to air power, which we both share and without 
which we are largely impotent, even in our own spheres 
of action. This integration of the three great powers — 
air, land, and sea — which is so new a thing, must be 
carried on and on, ever approaching perfection. The team 
is so much greater than the sum of the players. In its 
broadest sense, war is all one, no matter what may be 
the complexity and variety of its weapons. Victory is the 
reward of integration. 

You young men will soon enter one of the armed serv- 
ices. You will be taught much of war and much of life — 
much that will be useful to you as long as you live. I 
leave all that to your officers and noncoms and to your 
own receptive minds and willing bodies. Today I want 
to talk to you on broader lines. As sons of M.I.T., you 
will play your part in the destiny of your country in this 
war and beyond it. Look squarely into the face of war. 
Absorb the details you must know, but do not miss the 
forest for the trees. 

Let me tell you a story of the ancient East. The tale 
relates to the creation of man. The Lord God was pleased 
with His handiwork, and the angels stood about admiring 
it. Lucifer, the archangel, not yet fallen from heaven, 
asked the Lord if he might give man four gifts. The Lord 
hesitated — Lucifer was even then plotting his great 
revolt. But Michael, the good archangel, said, “Lord, let 
me also give man four gifts.”” And the Lord, thinking that 
Michael’s good gifts would balance Lucifer’s evil ones, 
consented, and so it was done. But the four gifts of the 
one turned out to be the same as the four gifts of the 
other — wine, women, work, and war. 

You will see, more clearly than others have seen before 
you, war as Lucifer meant it and as Michael meant it — 
war waged to enslave, and war waged to free men; war 
as an abomination, and war as a crusade. Look you well 
to this. For the four gifts still stand. 

Throughout the years of your manhood, this country 
will face the paramount problem of the prevention of 
war for the devil’s purposes. We suppressed it 25 years 
ago. We are suppressing it again, through Michael’s 
gift, but at almost ruinous cost. You young men of the 
next generation must evolve something far better. You 
must learn to use armed force, the power of war, to pre- 
vent war. That is the true cancellation of Lucifer’s gift 
by Michael’s. Look you therefore at those armed forces 
which you will join, not only in their present kinetic role 
of suppressing great evil but also in their future role of 
keeping Lucifer in the pit into which he has fallen. Look 
you to the forest as well as to the trees. 

And so, even now, when you are straining at the leash 
of war, I put to you something of what lies beyond this 
war. We must win the peace — granted; but we must 
also maintain that peace. We have had a whale of a 
lesson, impossible to ignore, difficult to forget. Not a 
single soul in this hall will outlive the direct effect and 
burden of the war we wage today. Our victory is now 
forming in the far reaches of the world. Yet even if it be 
absolute, as it will be; even if it be soon achieved, as it 
will not be, it will be a Pyrrhic victory. One more such, 
and we are undone. Civilization as we know it, any way 
of life we consider tolerable today, simply could not 
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withstand the disintegration of another such world war. 
Militarism has become progressively shattering as the 
industrial revolution has poured tool after tool and 
weapon after weapon into the caldron of war, raising 
the cost in human energy, wealth, and lives in geometric 
progression. This fact we soldiers and sailors know, since 
in the final analysis it is to us that these things pass. 

Let’s go back a bit and look at the role of armed forces 
in American history. Washington’s farewell admonition 
was “always to keep ourselves, by suitable establish- 
ments, in a respectable defensive posture.” The first 
President also said that we should be “respectable in 
the eyes of our friends and formidable to those who would 
otherwise become our enemies.”” Hence our armed forces 
have really been maintained for two primary purposes: 
first, to deter by ‘their potential power any nation that 
might otherwise attack us, and, second, by their kinetic 
strength to restore peace expeditiously if war came. 

In the century and a half of our history, our armed 
forces have been successful as agencies in the restoration 
of peace. In each of our various wars they have brought 
us an acceptable peace otherwise unobtainable. But as 
deterrents to potential enemies, as agencies in the main- 
tenance of peace, they have not been.wholly successful. 
Leaving aside our two minor wars with Mexico and 
Spain in which we engaged of our own volition, and the 
Civil War which was inherently inevitable, the outstand- 
ing fact is that we have, against our will, been drawn 
into each of the three great wars of conquest which have 
rocked the world since we achieved our independence. 
Washington’s idea that we should be “formidable to 
those who would otherwise become our enemies” has 
not always worked. 

The conclusion, I take it, is that our armed forces, at 
least on any scale comparable to that which we have so 
far maintained, do not enable us to stand aside from the 
world at war. They are by no means a sure shield when 
the great conquerors march, even though the immediate 
aim of the conquerors be far distant from our shores. It 
is perhaps even more significant of the impotency of our 
armed forces as pacific agencies that we were drawn 
into the Napoleonic struggle than that we should have 
been involved in the later ones. For in 1800 and in 1812 
we were a minor nation, far removed from great world 
affairs. In the next hundred years we grew and the world 
shrank. 

It should also be noted that our armed forces have 
proved inadequate whenever we have been drawn into a 
great war. Fortunately, through circumstances not of: 
our making, we have always been granted time feverishly 
to correct their inadequacies. And that, it would seem, 
is about as long a run of luck as we are entitled to expect. 

Yes, I know the isolationist will tell you that we need 
not become involved in foreign wars. The pacifist will 
tell you that after this conflict, there will be no more wars 
for world conquest. Perhaps. But the burden of proof 
lies heavily against them. The facts are plain: Three such 
wars in our short national life — two in a single genera- 
tion — and we have not once found it possible to stand 
aside or to exert our strength with any celerity when we 
came in. And yet these great wars are ruinous, win or 
lose. There must be some alternative. 

It would seem that we must come to collective security, 
the preservation of peace by international co-operation. 
The decision, in embryo at least, is (Continued on page 374) 














The Force of Ideals 


Trained Intelligence, Powerful As It Is, by Itself Is Not Enough; 
Altruism, Iniegrity, Dependability Must Guide It 
If the World’s Work Is to Be Well Done 


By Kart T. Compron .- 
VALEDICTORY ADDRESS 


VERY college President, I suspect, feels an over- 
K powering sense of humility and inadequacy when 
he delivers his “farewell and Godspeed” address to 
any graduating class. There is so much he would like to 
be able to say of help and encouragement and he knows 
that his best efforts fall far short of his ideals. I feel thus 
more than usual today because I have been unable, dur- 
ing the period of your course here, to maintain the normal 
degree of personal acquaintance with you and contact 
with your affairs and your problems. This I very much 
regret. 

Anthropologists tell us that the most progressive peo- 
ples have been those who inhabit the temperate zones. 
The reason is supposed to be that here the contrasts and 
variety of the seasons are more stimulating than the lazy 
comfort of the tropics or the harsh severity of the arctic. 
If contrast and variety are good for the human race, you 
have this benefit to an unusual degree. You were born at 


about the time of the mild economic depression which 
followed the last War, when the world was believed to be 
“safe for democracy” and the “ war to end all wars” had 
been fought. About the time you entered elementary 
school, the world looked very rosy: Fortunes were made 
on paper and in real cash with the greatest of ease; the 
national debt was being reduced; political parties could 
boast or promise a high standard of living for all. Then 
came the plunge into the worst depression in the nation’s 
history. We discovered that the foundations of our pros- 
perity were not adequate; we tried frantic remedies, some 
sound and some silly. By the time you got to secondary 
school, we were climbing back up the hill again, sadder 
and I hope wiser. 

During this time, while we were worrying with our own 
affairs, forces of ambition and aggression abroad were 
again mobilizing their powers of threat and destruction. 
By the time you entered the Institute, war had broken 


(333) 





out more dangerously than ever before. The future of 
democracy and freedom looked indeed dark, and we in 
America began belatedly to face this issue. Then came 
Pearl Harbor, and we were in it to the finish. 

Now, as you are graduated, the outlook is much more 
hopeful. The enemy is being thrown back on every front. 
But don’t let anyone feel that the job is nearly done. 
Though we have had our first successes on frontiers, 
though we have done some internal damage to one of our 
foes, we have not yet proved that we can defeat him as 
he goes on the defensive — and we know that he still has 
up his sleeve some offensive tricks which may be very 
powerful indeed. 

But to come back to you: I doubt whether ever before 
in history 20-year-old youths have grown up in such a 
variety of economic, political, and emotional environ- 
ments. I hope that the anthropologists are right and that 
this variety of experience may, like changing weather, 
stimulate you to face the problems of life with more real- 
ism, with more vigor, and with high ideals which have 
been sharpened and not dulled by the facts of life. 

Now let me preach a brief sermon. Were I a minister of 
the gospel, I should probably build my thoughts around 
a text from the Holy Writ. As a scientist, I choose some 
scientific law around which, by analogy or illustration, 
these thoughts can be arranged. I do so with misgiving 
lest you feel that you are being put back in the classroom. 


Tue Tecuno.tocy Review 


But I am encouraged by a little para- 
graph from the New Yorker which the 
Head of our Mathematics Depart- 
ment, Professor Phillips, is carrying 
around for the amusement of his col- 
leagues. Professor Phillips recently 
wrote a book in which he had occasion 
to define elementary mathematical func- 
tions. He made a simple statement to 
the general effect that algebraic, trig- 
onometric, inverse trigonometric, ex- 
ponential, and logarithmic functions 
are elementary functions. Apparently 
the New Yorker thought this was 
funny. Professor Phillips thinks that 
it is funny that the New Yorker thinks 
it is funny. Question: Who thinks it is 
funny that Professor Phillips thinks it 
is funny that the New Yorker thinks 
it is funny? Answer: the students. 
Well, the point is that I hope you 
will not think it funny if I digress a 
moment on the subject of the second 
law of thermodynamics. I hope that 
Professor Wiener will not be too criti- 
cal of the philosophic soundness of my 
argument and that Professor Millard 
will not feel hurt because I neglect the 
third law of thermodynamics. 
According to the second law of ther- 
modynamics, power cannot be secured 
from the heat content of a system if all 
its parts are at the same temperature. 
Furthermore, all interactions in the 
material universe are to a greater or 
lesser extent irreversible, which means 
that all energy is gradually becoming 
transformed into heat. This heat, by 
conduction, convection, and radiation, gradually spreads 
through the universe to bring all parts to the same tem- 
perature. Thus, by the second law of thermodynamics, the 
universe is tending to run down. Its specialized assem- 
blages of potential energy — the chemical energy of coal, 
the gravitational energy of the mountains, the kinetic 
energy of the planets — are all gradually being trans- 
formed into heat — the lowest form of energy because, 
when it is all evenly spread around, none of it can be used 
to do work. This dismal fate, sometimes call the “heat. 
death” of the universe, is too many billions of years away 
to worry us much. 

Let me go back: According to the second law of thermo- 
dynamics, power cannot be secured from the heat content 
of a system if all its parts are at the same temperature. 
Clerk Maxwell suggested a hypothetical manner by which 
power could be secured from such a system: Suppose that 
the air in a room is all at the same temperature and that 
the walls are perfect heat insulators. Divide the room into 
two parts by a partition with only a very tiny hole in it 
just large enough to let a molecule of air pass through. 
Then imagine a little fellow, like a gremlin, perched beside 
this hole with a trap door of infinitesimal mass with 
which he can close or open the hole at will. Whenever the 
gremlin sees a particularly speedy molecule approaching 
the hole from east to west, he lets it pass through. Simi- 
larly he could let slow molecules (Continued on page 368) 





~The Laboratory of War 


From the Rapid Development of Implements and Techniques Imposed 
by Warfare, Lasting Contributions to Civilization Are to Be Fore- 
seen; Here Is Encouragement for Scientist and Engineer 


By Epwarp L. CocHRANE 
MILITARY ADDRESS 


place as it does in the very midst of World War II, 
have an especial significance for me personally. 
’ For, at the outbreak of the last World War, as a young 
ensign just three years out of Annapolis, I was here at the 
Institute, studying in the Course in Naval Architecture. 
Within a week of that fateful Good Friday of April 6, 
1917, mobilization orders came, and we left our books to 
go to active service in East Coast shipyards. Two and 
one-half years later, with the nation once more at peace, 
we resumed our studies, and finally, in June of 1920, I was 
privileged to sit among the graduating class in just such 
ceremonies as these. 

This personal experience gives me, I believe, an insight 
into the thoughts and problems which you have had 
during the two long years since December 7, 1941, and 
which confront you now, as you leave your work at 
M.1I.T. — many of you to enter into the service of your 
nation at war. No doubt some of you feel that you have 
been overlooked — neglected — in not having been per- 
mitted to join active units earlier. I, too, suffered from 
that feeling during the few days we waited for our orders 
in 1917. 

You, however, are more fortunate than I in that you 
have been held on to complete your studies — a luxury 
in which the nation could indulge itself this time and from 
which it will get the better return from you as trained 
men during the war and in the future. In this respect yours 
is the good luck to have been born at just the right mo- 
ment, for you are going out at a time when you can still 
get a fair share of the accelerated experience that goes 
with active service in the war and, what is more impor- 
tant, can look forward to years of participation in what 
will surely be a remarkable era of scientific and engineer- 
ing development in the postwar period. While I would 
not venture to predict the war’s ending, none will chal- 
lenge the statement that the day of demobilization is still 
far beyond the horizon. Certainly enough months of the 
war lie ahead to give every man among you an ample op- 
portunity to win his spurs. 

Following World War I, as you will recall, the world 
was swept with a tide of optimism about the future of 
international relations. Out of this tide developed a series 
of treaty limitations on naval armaments. As an addi- 
tional restriction, national policy at that time frequently 
set ceilings on the cost of ship construction, which defi- 
nitely limited the extent to which any experimentation 
could be undertaken. 

Beginning in 1933, these restrictions have gradually 
been lightened, and since the authorization of the two- 
ocean Navy in July, 1940, following the fall of France, one 
expansion has followed on the heels of another until today 
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we are speaking of the Navy’s many fleets which, when 
completed, will be strong enough to cover the five oceans 
and the seven seas. For years Congress has granted every 
request for additional ‘authorizations and funds to meet 
the needs of the emergency naval shipbuilding program. 
This co-operation, which made possible in 1943 alone the 
delivery to the fleet of one and one-half million tons of 
fighting ships and two million tons of naval auxiliary ves- 
sels and other supporting craft, is the answer to those who 
comforted themselves with the conviction that a democ- 
racy could not function effectively in time of war. 

War periods are always periods of rapid development 
of military and naval equipment. As far as naval archi- 
tecture and marine engineering are concerned, the war 
has done more than merely lift treaty and cost limitations 
so as to permit us to build more ships. It has furnished us 
with that which no amount of money can buy — the 
tough but invaluable experience of operating under actual 
combat conditions. Study of the damage from projectile, 
torpedo, and bomb attacks which not a few of our ships 
have absorbed and survived has clarified for us many 
points over which we have been pondering. In peacetime 
the design of men-of-war must in the main be guided by 
imagination supported only by limited experimentation. 
The lessons learned from the burning and sinking of the 
USS. Lexington, Hornet, Quincy, and Vincennes have led 
to important improvements in fire protection and control. 
The salvage of the Normandie and of the ships which were 
sunk at Pearl Harbor has made possible the development 
of skills and techniques in a field with which the Navy had 
previously had only alimited acquaintance. Other examples 
could be listed almost without end, but the point is clear. 

Active warfare is a battle of skill and ingenuity between 
opposing forces, not only in operations on the field but in 
the development of all the munitions of war. In peacetime 
we try to outguess ourselves on the blueprint and on the 
blackboard, but it is a fundamental, well established by 
experience, that you can expect the enemy to turn up with 
weapons at least as good as your own. We must be pre- 
pared to meet an attack equal to our best and to counter 
any developments which the enemy may have achieved 
beyond our own. Widespread employment by the enemy 
of influence mines put the Allied forces on their mettle in 
the early days of the war to develop effective mine-sweep- 
ing measures. Success of the nazi submarine warfare in the 
Atlantic was matched by the development of the even 
more successful counterweapons of the patrol craft, the 
destroyer escort, and the baby flattop. 

The demands of our fighting forces for new instruments 
of warfare, specially designed for particular conditions 
of operation, have forced us to depart from conventional 
lines of approach and have opened up whole new avenues 
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of development. Perhaps the outstanding example has been 
the design and development of not one but a dozen dis- 
tinct types of landing craft. Some are adapted to navigate 
heavy seas, while at the same time being capable of land- 
ing troops and tanks on enemy beaches like those at 
Sicily and Salerno; others are designed to travel on both 
sea and land and to negotiate coral reefs like those at 
Tarawa in making the passage from the one medium to 
the other. 

Finally, the scarcity of critical materials, which devel- 
oped as the inevitable consequence of the magnitude of 
our war production program and the loss of foreign 
sources of supply, has posed new problems. Under na- 
tional mobilization, scientists and engineers have been 
called in from every branch of civilian endeavor to work 
on these problems as well as the myriad other problems 
which have confronted us in our ‘war production effort. 
Truly great progress has been made in finding the best 
solutions, as is evidenced, for example, by the work which 
has been done in the development of plastics and syn- 
thetics, many of which are proving to be more effective 
and economical than the materials for which they have 
been substituted. 

In a very real sense, therefore, war is a period in which 
the young engineer and scientist can in a few months 
take strides which in peacetime he would struggle for 
years to achieve. I am convinced that all branches of 
science will emerge from the laboratory of this war with 
advances of far greater import than the mere development 
of highly perfected instruments of destruction. Who, for 
example, can foresee the lasting contributions to civiliza- 
tion which may grow out of peacetime applications of the 
work which has been accomplished in electronics? 

That is why I believe that this graduating class is in a 
position of unique good fortune in having been able to 
complete the sound basic training given by M.I.T., and to 
finish it in time to test and apply its principles in the ex- 
periences of the war which still lie ahead. With the back- 
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ground of this training and the practical lessons which 
you will learn in the course of your war service, you will 
be perfectly equipped to tackle what Bernard Baruch 
prophesies may be our “adventure in prosperity” after 
the war. 

With regard to the position which our Navy may oc- 
cupy in that postwar period, it is my earnest hope that the 
progress which has been made in the last two or three 
years, and which seems certain to continue at least to the 
end of the war, will not stop with the declaration of the 
armistice. It is now a foregone conclusion that we shall 
emerge from the war as the greatest naval power the 
world has ever seen. By the end of this year the strength 
of our fighting fleets will be equal to that of all other na- 
tions combined. The maintenance of that relative strength 
in the postwar period is our surest guaranty of something 
approaching world peace. 

The preservation of our naval supremacy is the re- 
sponsibility of the nation at large. It will be the responsi- 
bility of those of you who stay in the Navy to see that that 
organization continues to justify the confidence which 
the nation reposes in it. Yours will be the task of keeping 
the progress of naval thinking and action in the forefront 
of the general advances which are looked for in the days 
to come. 

Many of you will return to civilian activities when the 
war is over. We hope that you will carry with you an af- 
fection for the service. We know that you will leave be- 
hind you the respect and high regard of others for your 
accomplishments which, with your own satisfaction over a 
job well done, are the chief rewards for active duty. 

It is a wonderful thing to have the opportunity to be of 
service to one’s country in times like these. Yours is the 
greater opportunity, for you will be allowed to continue 
your service into the postwar period, when so much will 
have to be done to keep this war also from having been 
fought in vain. I envy you these greater opportunities. I 
know that you will make the (Concluded on page 368) 
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naval officers are at 
work in the labora- 
tories of the Institute, 














h 
I 




















THE INSTITUTE GAZETTE 








PREPARED IN COLLABORATION WITH THE TECHNOLOGY NEWS SERVICE 





Of Times 


Alumni Day 1944 Marked by Concern 
with Technology’s Past, Present, and 
Future As War Bears upon Them 


r YECHNOLOGY’S past, present, and future — in 
terms of the development of scientific and tech- 
nological education, the contributions of manhood 

and research to the war, and the great part which industry 

based on science and technology must play in the ulti- 
mate transition to peace — bulked large in the minds of 
all who shared in Alumni Day 1944 and its attendant fes- 
tivities. It was appropriate therefore that these notes 
should be struck many times in the various programs, that 
speakers should discuss them from varied points of view, 
and that particular events should signalize them. 
Beginning with the events of Class Day on February 26, 
and extending through baccalaureate Sunday and com- 
mencement day, February 27 and 28, thoughtful and 
stimulating consideration of the demands of war and the 
problems of peace marked the addresses about which cer- 

emonies centered. As Alumni Banquet speaker, Paul G. 

Hoffman, chairman of the Committee for Economic 

Development, cogently stated the case for planning and 

reconstruction. Major General Sherman Miles, com- 

manding general of the First Service Command, in his 
baccalaureate address emphasized the share of science 
in modern warfare and, the inadequacy of warfare by it- 
self as a means of security. Claude M. Fuess, headmaster 
of Phillips Academy, commencement speaker, in discuss- 
ing the relationship between man and the machine, ar- 
gued for emphases closely analogous to those sought by 

General Miles. President Compton in his valedictory to 

the Class of 1944 and Rear Admiral Edward L. Cochrane, 


and War 


°20, chief of the Bureau of Ships, in the military address 
to the graduating class, foresaw reason for hope and con- 
fidence in the strength bred of present troubles. It is The 
Review’s pleasure to present these addresses elsewhere in 
this issue, and later in this section to publish Dr. Comp- 
ton’s annual survey of the state of affairs at the Institute, 
which this year as in years past was a feature of the 
Alumni Day Banquet on the evening of February 26. 

More than 1,100 attended the yearly stein-on-the-table 
function that evening, those present including Alumni, 
Alumnae, a number of guests, and the members of the 
Class of 1944 who, as newly inducted members of the 
Alumni Association, were guests that evening of the Com- 
mittee of Alumni Hosts. Herbert R. Stewart, ’24, gen- 
eral chairman of Alumni Day 1944, and Josiah D. Crosby, 
21, chairman of the dinner committee, sighed the sigh of 
work well done as the program went smoothly forward, 
again evidencing effective work on the part of the various 
committees responsible. 
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For Class Day exercises on the afternoon of February 
26, return was again made to the historic site on Boylston 
Street, the exercises being held in New England Mutual 
Hall. Welcomed by Lamar Field, °44, chairman of Senior 
Week, parents and friends of the Class as well as numerous 
Alumni heard addresses by speakers for the 50-year and 
25-year classes; transfer of the class ring to John L. Hull, 
President of the Class of 10-44, by Langdon S. Flowers, 
Vice-president of the Class of 2-44, who acted for George 
A. Schutte, Class President now in service; presentation 
of the class gift — a contribution of $1,500 to the Alumni 
Fund — by Mr. Flowers and acceptance of it by Presi- 
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As the banquet of Alumni Day 1944 convened, at the head table were, from left to right: Herbert R. Stewart, °24, chairman of Alumni Day 
1944; Charles E Locke, 96, Secretary of the Alumni Association; Frank D. Gage, °22, arranger, and John B. Wilbur, 26, author, of Sons 
of M.I.T.; Lieutenant Colonel Joseph F. Cook, Jr.,°22, commanding officer, Army training schools, M.1.T.; Major General Sherman Miles, 
commanding general, First Service Command, baccalaureate speaker; Paul G. Hoffman, chairman of the Committee for Economic Develop- 
ment, banquet speaker; Francis J. Chesterman, °05, President of the Alumni Association; President Compton; Rudolf F. Haffenreffer, °95, 
President of the Technology Club of Fall River; Captain Charles S. Joyce, commanding officer, naval training schools, M.1.T.; Donald D. 
Way, President of the Class of 1919; Langdon S. Flowers, Vice-president of the Class of 2-44; John L. Hull, President of the Class of 10-44; 
and Josiah D. Crosby, °21, chairman of the dinner committee. 
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e M.1.T. Photo 
At New England Mutual Hall before Class Day: President 
Compton and President Chesterman flanked by Langdon S. 
Flowers, Vice-president of the Class of 2-44 (left), and Lamar 
Field, °44, chairman of Senior Week. 


dent Compton; the Beaver oration by Garry C. Myers, 
Jr., 44; presentation of the class banner of the Class of 
1944 by Francis J. Chesterman, ’05, President of the 
Alumni Association, and acceptance of the banner by Mr. 
Flowers. 

As representative of the Class of 1894, celebrating its 
50th anniversary this year, Alan A. Claflin, consulting 
chemist, called the roll of distinguished members of his 
Class in the course of a witty address. Mr. Claflin spoke 
in part as follows: 


It is a kindly custom this, of remembering classes of an earlier 
period. Whether their representatives appear as inspirations or 
horrible examples, the classes, I am sure, are grateful for being 
remembered. ~ 

Many years ago with characteristic both youthful and Yankee 
ill-mannered curiosity, I asked a British officer about his decora- 
tions, and he admitted he was proudest of his Balaklava ribbon. 
As a Yankee not appreciating the synonymity to the British 
mind of Balaklava and the charge of the light brigade, I asked, 
“And what did you do at Balaklava?” He replied, “I survived.” 
Thus you may know we really appreciate why we are here today. 
We are the survivors, of an era forgotten, but to the literate 
the jubilee period of the Victorian age and to the radio fan the 
Gay Nineties. 
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This period surges back to us with nostalgic memory since we 
are met by wartime exigency in this building erected on the site 
of the original Technology buildings, buildings honored by the 
names of Rogers and Walker. These surroundings, unfamiliar to 
you, are hallowed by fond recollections to us. Were there time, 
IT should like to conduct archaeological exploration in this area, 
and see what evidences of an earlier civilization might be un- 
covered. Certain landmarks still remain, as the church tower 
whose gilded celestial heralds shared with the Gothic entrance 
to the Hotel Brunswick barroom irreverent designation by the 
student body. In fact, this neighborhood tends to lead more to 
reminiscence of student days of long ago than to thoughts of 50 
years of professional life which might prove helpful to those 
about to enter it. 

If, however, I were to talk on your professional future, I 
should ask to speak to you as freshmen rather than as graduates. 
For our Class, one of the earlier fairly large classes at the Insti- 
tute, certainly did its bit to the refutation of the theory then 
largely prevalent that aptitude as a student was not indicative 
of future success. I have to record the rather melancholy fact that 
charts of our relative abilities as students and of our future emi- 
nence would closely coincide. Possibly some of this is due to the 
rather paradoxical theory of instruction that then prevailed at 
Technology; I do not know whether it still persists. 

The professor or instructor spends four months of intensive 
effort in endeavoring to impart some rudimentary knowledge of 
a subject or branch of science to a group of students, and then 
by rigorous examination to prove they have been resistant, if 
not entirely immune, to his instruction. The greater the number 
of failures he can induce, the greater his reputation on the 
faculty. This may not be sound pedagogy, but it may have some 
fundamental psychology. It develops the competitive spirit. 
The more our professors tried to throw us out, the more the 
fightingest of us endeavored to stay in. Possibly this is why 
Technology has perhaps developed more captains of industry 
than great scientists. Our Class has several who can be placed 
in the industrial leadership class, one scientist, and a number of 
high professional attainment. . . . 

Again thanking you for the honor of being here, I wish you 
Godspeed and good luck. You are going forth into a troubled 
world, but a troubled world is a world df opportunities. I am sure 
that when it is your time to be the survivors, you will face a 
fairer world, and your efforts will contribute to make it so. 
From my own experience may I give you this apothegm: 


Concentrate to succeed, 
Diversify to be happy. 


Eugene R. Smoley, ’19, of the Lummus Company spoke 
as representative of his Class, which this year celebrates 
its 25th anniversary. Commenting humorously on analo- 
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John D. Mitsch, ’20, chairman of the Alumni Association’s Class Day committee, and Herbert R. Stewart, ’24, general chairman of Alumni 
Day 1944, were photographed awaiting the Class Day exercises (left), as were Eugene R. Smoley, °19, speaker for the 25-year Class, and 
Alan A. Claflin, 94, speaker for the 50-year Class, with whom President Chesterman was pictured. 
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APRIL, 1944 


From left to right, Rear Ad- 
miral Edward L. Cochrane, 
°20, who delivered the mili- 
tary address at commence- 
ment exercises for the Class 
of 1944; President Comp- 
ton; Claude M. Fuess, head- 
master of Phillips Academy, 
who delivered the commence- 
ment address; and Major 
General Sherman Miles, 
baccalaureate speaker. 


gies between present undergraduate days and those of his 
own Class in the Institute, he went on to discuss what en- 
gineers and engineering have done to better conditions of 
living in the quarter century intervening. “ Present-day 
philosophers sometimes take a gloomy tone,” he said, 
“‘and have us believe the world is going to the dogs. But 
every engineer knows it isn’t so. We can agree with them 
that technological progress isn’t all there is to marching 
forward, but it is a big part of it. They can’t discount en- 
tirely the things which have come about since 1919.” 
Citing a number of specific achievements, such as im- 
provements in the automobile, the development of radio, 
the production of nylon and rayon fabrics, the contribu- 
tions of research to medicine in the sulpha drugs, blood 
plasma, and penicillin, Dr. Smoley continued: 


Yet, experienced engineers are very humble in their estimate 
of what has been done these last 25 years. They believe we are 
just beginning to realize how much there is to learn and to do. 
No longer do men believe, as did Montaigne 400 years ago, 
that the world’s work is practically finished. We figure it hardly 
has begun. Looking backward, the progress has been wonderful. 
But it’s not to be compared with what you will see and partici- 
pate in during these coming 25 years. 


The petroleum-refining industry, Dr. Smoley declared, 
is a good case history to illustrate the progress that has 
been made and the greater attainment which lies ahead. 
Describing it, he said: 


When we left Technology in 1919, the refining of crude pe- 
troleum to gasoline and lubricants was done by pot-still distilla- 
tion. The standard of efficiency was no greater than that achieved 
by the maker of moonshine in the Kentucky hills, maybe not so 
good. A million barrels of crude each day then yielded about 
200,000 barrels of gas. Today the yield is about 500,000, and 
crude production is up about four and a half times. But such 
figures tell an incomplete story because the power value also 
has gone way up. A petroleum engineer is a sort of fuel bartender. 
He mixes a power cocktail and measures its potency in terms of 
octanes. 

The old Model T Ford, the early single-engine flying crate — 
they knocked along on‘a 50-octane gasoline. Improved methods 
brought the rating up to 70. Then in 1927, discovery of the effi- 
ciency addition of tetraethyl added another 15 points. In the 
1930's, the process of catalytic cracking served to open a way to 
make high-octane gas in large volume. 
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The engines were greedy for it, and like any greedy thing, be 
it animal or machine, they responded gratefully to those who 
provided what was wanted. In the Battle of Britain in 1940, the 
period referred to by Winston Churchill when he said that never 
in the field of human conflict was so much owed by so many to so 
few, the British airplanes were powered with 100-octane gaso- 
line supplied by the United States. The Germans used an 87- 
octane gas. The resultant advantage in British maneuverability, 
rate of climb, and altitude possibility had much to do with the 
result. 

Gasoline supplies were and still are a war factor of major 
importance. We took it on the chin plenty at the start of our 
own war participation. In my mind’s eye I can see now a refinery 
in Sumatra, for I lived three years in that Netherlands East 
Indies locality. It was a splendid plant, producing 100-octane 
aviation gasoline and other war products. When the Japs at- 
tacked, they sent paratroopers there as a first order of business. 
On that particular job, they failed. The refinery, which pro- 
duced 50,000 barrels a day, was destroyed in toto before it could 
be captured. An entire 125-mile pipe-line system to the wells, 
the entire drilling and production equipment, every tool, motor, 
and instrument — all were sledged or torched. Furnaces and 
boilers were melted to slag. Lines were dynamited, wells ce- 
mented, fireproofing was removed from supports, pits were 
flooded with oil and then fired. This destruction was supervised 
by Americans, who then made their getaway with only a few 
hours’ leeway. But remember, the oil production was lost to us 
as well as to the Japs. Other attempts at destruction were not so 
successful. The Japs did capture other refining sources and have 
been using them. 

From the war’s beginning, our war leaders knew that however 
much everything else would be needed, aviation gasoline would 
be required in hitherto undreamed of quantities. Today it is 
easy to form a mental picture of such requirements. Two thou- 
sand bombers raiding Berlin from bases in England use 100,000 
barrels of 100-d6ctane fuel. This amount is equivalent to six 
months’ production in 1937. It isn’t only in gasoline require- 
ments that petroleum engineers have been called on to meet 
war's need. They found a way to make toluol for TNT. No 
longer is there a threat of a shortage so far as this war is con- 
cerned. 

And rubber? That might well have been an Achilles’ heel 
for the United Nations except for such men as the M.I.T. has 
been furnishing to industry through the years. The chemical and 
oil technologists met this gravest of challenges. When some 
future word wizard tells the story of industry in this war, the 
recital of synthetic rubber manufacture will be among his most 
fascinating tales. 
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Frank D. Gage, °22, arranger, and John B. Wilbur, °26, composer, of Technology’s new song, Sons of M.1.T., beam for a moment at the left 

before the Alumni Day Banquet. Charles E Locke, °96, Secretary of the Alumni Association, is shown in the center in characteristic 

working pose. At the right, Donald D. Way, President of the Class of 1919, resumes his seat as Dr. Compton accepts the gift to the Institute 
which 1919s President has just announced. 


What the oil industry has been doing in this war, every other 
industry has done in its own field. The accomplishment of 
American producers is so great that it will take years for us to 
realize its full import. We need perspective really to grasp what 
has been done. But we require no lapse of time to know that 
this wonderful achievement came not only from nature’s 
bounty in material wealth. Rather, it came from the minds of 
men, of men trained in the way the members of your Class 
have been trained. 

When engineers get off by themselves and try to look objec- 
tively at the world in the manner in which they’re accustomed to 
viewing their task, they sometimes wonder why so much of their 
work is put to destructive use. They don’t know how to explain 
it. Neither does anybody else. We engineers must remember that 
our vocation’started in war. There were military engineers be- 
fore there were civil engineers or any other sort of engineer. In a 
literal sense, we came out of war. Yet it is a confession of human 
failure when we have to return to it. Not engineering, but gen- 
erally human failure! The depression of the Thirties, like today’s 
war, is a symptom of illness in human relations. Perhaps it 
points a duty to engineers, a duty to take part in the world of 
deliberative councils as well as practical problems. Particularly 





America’s engineers! Our country will emerge from this war as 
the strongest national entity that ever has existed. With such 
power goes great responsibility. If our engineers help to exercise 
that responsibility in matters of international decision, perhaps 
they can determine that the work of their minds and hands will 
be peacefully directed to the good of mankind. | 

Concluding by appraising the engineer’s place among 
the classes of men in terms of the importance of the work 
they do, Dr. Smoley held that the engineer “has a grand 
chance to lead a life equal in its opportunity for happiness 
to that of the most fortunate.” As definition of what 
makes a happy life, he cited Albert Einstein’s assertion: 
A man, more than anything else, wants the good regard and 
approval of the men in the field in which he works. 


‘os ie Prelee- of B17... . 


When well over a thousand Technology people gathered 
at the Statler on the evening of February 26 for 1944’s 
variation of the continuing theme of the Alumni Day 
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C. Frank Allen, ’72, and George W. Kittredge, °77, may have looked dignifiedly solemn for the photographer, but weren’t so as they went 
over Course I gossip of the Seventies during the Alumni Banquet. Langdon S. Flowers, Vice-president of the Class of 2-44, and John L. 
Hull, President of the Class of 10—44, with Josiah D. Crosby, ’21, chairman of the dinner committee, at a pause in the evening’s occupation. 
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Banquet, both familiar and unexpected events were in 
store. Called to order on schedule (subject, of course, to 
accustomed latitude of definition) by Francis J. Chester- 
man, ’05, President of the Alumni Association, the pro- 
gram moved smoothly forward through traditional stages 
and serenely accommodated innovations as well. Prom- 
inent among these was the introduction of Sons of M_I.T., 
a song aptly expressing in both words and air the loyalty 
of M.I.T. men and women to the institution. The com- 
poser, John B. Wilbur, ’26, and the arranger, Frank D. 
Gage, ’22, were with the head table guests, to receive well- 
merited plaudits as the song, rendered first as a solo by 
George Wheeler, subsequently was used by the whole as- 
semblage to strain the roof beams of the hotel. Frank 
Gage during the evening was heard in specialties at the 
piano, some recalling quondam Tech Shows, another 
Mr. Gage’s own composition — powerfully pleading in 
musical fashion for all-out effort in support of America’s 
armed forces. 


. . « Remembered ... 


The constant thought of war and its demands which 
marked not only Alumni Day but all the ceremonies of 
commencement and baccalaureate Sunday found tangible 
representation during the evening of Alumni Day when 
President Chesterman called the gathering to stand as a 
service flag was unveiled, recording symbolically the 49 
M.1.T. men who lost their lives while in their country’s 
service and the 5,501 now in service. President Ches- 
terman presented the flag as gift of the Alumni Associa- 
tion to the Institute, in whose behalf it was accepted by 
President Compton. Attended by no fanfare, but simple 
and direct, the ceremony was an impressive reminder 
of the Institute’s close relationship to the war and a 
a 










sincere remembrance of the thousands of M.I.T. men who 
could be present that evening in thought only. 


. . . Classes Heard from... . 


It has become custom for the President of the senior 
class each year to speak for his group as newly inducted 
members of the Alumni Association and as guests for the 
evening of the Committee of Alumni Hosts. This year 
the banqueters had the pleasure of hearing not one but 
two such officers. Langdon Flowers, Vice-president of the 
Class which was graduated on February 28, spoke for the 
February group in the absence of George Schutte, Class 
President, already in military service. For the Class of 
10-44, who will receive their degrees in October, the 
speaker‘was John Hull, Class President, in naval uniform 
as was Mr. Flowers. 

But the classes of the present did not by any means 
have a monopoly. Donald D. Way, President of the Class 
of 1919, which is observing its 25th anniversary, came to 
the rostrum during the evening to announce the planned 
presentation to the Institute of a Class of 1919 Fund, 
scheduled by the Class as a remembrance on its 25th mile- 
stone and to be formally given in July. Dr. Compton re- 
ceived the announcement in the name of the Institute. 


. . . Honoris Causa... 


Two men whose effort and interest — far separated in 
the means of their expression but intrinsically one and the 
same in their unselfishness and service — contributed in 
untold ways to the undergraduate years of hundreds of 
Technology men were inducted into honorary member- 
ship in the Alumni Association at the banquet. Brought 
forward by Charles E Locke, ’96, Secretary of the Alumni 
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Frank D. Gage, 22, was called to the piano for a specialty at a stage in the evening somewhat later than that at which President Chesterman 


thus gestured, but the two pictures belong in this relationship nevertheless. 
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Association, they heard President Chesterman in brief 
but heartfelt remarks summarize the feeling which 
Alumni have for them and to which the Alumni present 
testified with hearty applause. 

First to be inducted was James L. Tryon, Professor 
Emeritus, for 16 years a member of the Institute’s aca- 
demic administration. Coming ‘to Technology in 1920, 
Dr. Tryon first served as assistant registrar, with the rank 


of assistant professor. He became director of admissions , 


in 1930, with the rank of professor and lecturer in voca- 
tional education. His wide study of vocational education 
was a boon to many among the incoming students with 
whom he worked on matters of admission. Since his re- 
tirement in 1936, Dr. Tryon has kept up close relations 
with the Institute itself and with many of the men who 
remember his friendly guidance in the starting» of their 
Institute careers. 

Frederick G. Hartwell, who also became an honorary 
member of the Association at the banquet, returned to 
Technology as acting superintendent of buildings in 1918, 
having served as electrician for the years from 1902 to 
1908. After 10 years as assistant superintendent of build- 
ings, from 1919 to 1929, Mr. Hartwell became manager 
of the Dormitories and Walker Memorial, in which post 
he served faithfully until his retirement in 1942. As man- 
ager of the Dormitories, Mr. Hartwell had firsthand ac- 
quaintance with a good many college generations of 
Institute students, seeing them through from the first 
frenzies of freshman fears and foibles to the august 
austerity of senior serenity. His induction as an honorary 
member of the Alumni Association thus came as a 
friendly return gesture. 


. . « The State of Affairs . . 


The industrial power of the United States as a vital 
weapon in thg prosecution of the war, and the steps that 
must be taken in future years to assure the restoration 
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of economic stability, were considered from different 
points of view by the two principal speakers of the eve- 
ning. Paul G. Hoffman, chairman of the Committee for 
Economic Development, in an address published else- 
where in this issue of The Review, discussed a series of 
proposals for the establishment and maintenance of em- 
ployment as a basis for prosperity once the war is won. 
President Compton, in his annual review of the state of 
the Institute, emphasized the relationship between tech- 
nological education and industry, pointing out parallel 
problems and analyzing the sacrifices of later objectives 
which must be made in the immediate task of wartime 
responsibilities. Dr. Compton’s address follows: 


Your presence in such large numbers at this annual Alumni 
Dinner is an encouragement to us who are here on the job, and 
1 know that it is a source of inspiration to you to renew ac- 
quaintances with each other and with the Institute. 

Our Executive Vice-president, James R. Killian, Jr., ’26, re- 
cently addressed the local chapter of the Society of the Sigma 
Xi and described the wartime activities of the Institute under 
the intriguing title, ““The Little Red Schoolhouse.”’ He showed 
how the stupendous advances in technology and the pressure of 
wartime requirements had expanded our institution into an 
enormous beehive of activities requiring a type of business man- 
agement unprecedented in the history of educational institu- 
tions. He showed at the same time that the basic purpose, spirit, 
and value of the Institute of today rest upon the same funda- 
mental ideals as those which so profoundly influenced our fore- 
fathers in their little red schoolhouses. However complicated 
technology may become, let us steadfastly see to it that the 
ideals of unselfish public service, of a personal ambition to fit 
ourselves as effectively as possible for the demands of life, and 
of that rare combination of democratic independence and co- 
operative teamwork shall be maintained. 

In this time of war emergency, it is becoming increasingly 
clear that a major asset of these United States is their indus- 
trial power to produce more and better weapons than those 
which are available to our enemies. Mdst of you who are not 
actually in the armed services are engaged in the wide variety 
of industrial enterprises which are feeding our war economy. 
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Two longtime friends of M.I.T. men were inducted into honorary membership in the Alumni Association at the banquet: At the left, President 
Chesterman welcomes to membership James L. Tryon, Professor Emeritus, from 1930 to 1936 Director of Admissions; at the right, Frederick , 
G. Hartwell, long manager of the Dormitories and Walker Memorial, is inducted into membership, to the approving smile of Secretary Locke. 
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Its gold star memorializing 49 Institute men who have lost their lives, its blue star representing 5,501 Technology men now in service, this 
service flag was presented to the Institute by the Alumni Association at the banquet. The 49 Alumni for whom the gold star stands: Henry P. T. 
van Keuren, ’07, captain, U.S.A.; Carl H. Morrill, ’12, captain, U.S.A.; Robert E. de Merritt, ’16, colonel, U.S.A.; Thomas F. O’ Brien, 
°17, captain, U.S.N.; Howard S. MacKirdy, °19, colonel, U.S.A.; Robert F. Morrison, °19, lieutenant colonel, U.S.A.; Howard R. Healy, 
°21, lieutenant commander, U.S.N.; Alfred J. Lyon,’21, brigadier general, U.S.A.; Isaac Brimberg, ’24, major, U.S.A.; F. Gurney Fine, Jr., 
°26, captain, U.S.A.; Norman C. Estes, ’28, lieutenant commander, U.S.N.; Olcott S. Payson, ’30, lieutenant, Ferrying Command; Gordon 
K. Parks, ’32, lieutenant colonel, U.S.A.; Robert M. Emery, ’34, lieutenant, U.S.A.; Harry E. Hubbard, ’34, commander, U.S.N.; Harold 
F. T. Davies, ’35, sublieutenant, R.N.V.R.; John D. Gardiner, ’36, captain, U.S.A.; M. Murray Waxman, Jr., ’36, lieutenant, junior 
grade, U.S.N.; Robert E. Williams, Jr., °36, major, U.S.A.; John H. Gander, ’37, major, U.S.A.; Arthur L. Dionne, ’38, ensign, U.S.N.; 
John H. Eakin, ’38, lieutenant, U.S.A.; Fred L. Lamb, ’38, lieutenant, U.S.N.; Charles R. Mills, ’38, captain, U.S.A.; James M. Topalian, 
38, corporal, U.S.A.; John W. Jackson, °39, lieutenant, U.S.A.; Clare A. McRoberts, ’39, flight officer, R.C.A. + Delavan B. Downer, Jr., 
bus, ensign, U.S.N.; Henry W. Hurley, ’40, lieutenant colonel, U.S.A.; George R. Smith, 40, lieutenant colonel, U.S.A.; George R. Stone,’ - 
comm ad , U.S.N.; Horace J. Adelson, °41, lieutenant, U.S.A.; John R. Bird, °41, captain, U.S. ‘Ae James H. Cooke, 
chenimad U.S.A; William =. Doughten, Jr., °41, lieutenant, U.S.A.; James H. Ferguson, °41, lieutenant, U.S.M.C.; Donald W. wn ag 
fer, °42, ensign, U.S.N.; Allan R. Bardwell, °42, second lieutenant, U.S.A.; Francis M. Costello, Jr., °42, lieutenant, U.S.A.; Arthur 
Dzendolet, °42, lieutenant, U.S.N.; Bradford K. Herman, °42, lieutenant, U.S.A.; Cutler Jones, °42, ensign, U.S.N.; Charles F. Kelley, Jr., 
"42, captain, U.S.A.; Harold J. Klopp, °42, ensign, U.S.N.; Charles F. Leiserson,’42, ensign, U.S.N.; Robert E. Manders, Jr.,°42,R.C.A.F.; 
James W. Pflueger, ’42, lieutenant, U.S.A.; David W. Stamper, °42, lieutenant, U.S.M.C.; and Matthew Mank,’43, sergeant pilot, R.C.A.F., 
attached to the R.A.F. 











It therefore seems appropriate that I should use the analogy of 
industry in pointing out to you some of the aspects of the Insti- 
tute’s present activities and problems. 

The flow sheet of a typical industrial enterprise would show 
a stream of raw materials going from their sources to the factory; 
it would show them being processed within the factory to make 
the finished product; it would then show them flowing out of 
the factory into the channels of sale and distribution. In our 
institution, we have an exactly analogous situation. 

Normally, our raw materials are the civilian students who 
come here as undergraduates or postgraduates, to be processed 
into an improved technological product. The influence of our 
Alumni, the advertising power of the reputation of the Institute, 
the activities of our Honorary Secretaries, and many other 
influences give rise to this normal flow of civilian students to 
the banks of the Charles River. Under our system of stabilized 
enrollment, which is inherently determined by the processing 
facilities within our plant, we normally regulate the inward 
flow in such manner that we have approximately 2,400 under- 
graduate students and 700 postgraduate students in any one 
year. 


Changes Forced . 


As you know, the war has forced a very great change in this 
aspect of our activities. At the beginning of the academic term 
which came to a close in February, we had about 1,470 civilian 
students, 1,178 Army students, and 981 Navy students, exclu- 
sive of certain special courses. We estimate that we shall begin 
the present term with 851 civilian students, 924 Army students, 
and 645 Navy students, or a total reduction from 3,629 to 2,420. 
The influences which bring about this change aré too well known 
to require comment. 

Turning now to the processing phase, which is the program 
of academic studies at the Institute, we find in the first place 
that a part of our processing program is set for us by curricula 


-that have been established by the Army and Navy agencies on 


a uniform basis throughout the country. If we can do a better 
job of teaching this curriculum than some of our competitors, 
we can hope to turn out a better product. The curricula have in 
general been well conceived and generally meet in spirit if not 
in detail our regular academic standards. As to that portion of 
the curriculum available to civilian students, there has been no 
essential change in either quality or content as a result of the 
war, except that a few of the more highly specialized courses 
have had to be discontinued. The principal change in our proc- 
essing program is that we have gone onto three shifts instead of 
two shifts. 

Some change has occurred in the personnel, whom we call the 
“Faculty” but whom you might call the ‘“‘workmen in the 
shop.” The total number has not changed greatly. For exam- 
ple, it is now 625 in number as compared to 683 in November, 
1939. This slightly reduced staff is teaching a considerably larger 
number of students and is carrying a much heavier teaching 
schedule, and it has very largely abandoned its activities in re- 
search and advanced study. Some of the present members of the 
staff have been temporarily recruited to meet the emergency 
arising from the fact that approximately 20 per cent of our 
regular staff are devoting all or a major portion of their time to 
special war projects, some of them working on war projects at 
the Institute and more of them being engaged on war jobs 
elsewhere. 

Considering the disposition of our product, I should say at 
once that in these days we have no difficulty in making sales. 
For every good man who is available, many jobs are waiting. 
For example, I see by the papers that the draft boards are about 
200,000 men short of their quotas. Granted physical fitness, the 
armed forces are one place where there is no doubt of the ability 
of any M.I.T. man to find work. In addition, industry and spe- 
cial nonuniformed war services as well as teaching in many sub- 
jects are all desperately in need of personnel. So, our sales job 
is now vastly different from what it was 10 or 12 years ago when 
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The 5,501 
The 5,501 M.I.T. Alumni whose service in the armed 
.forces of the United Nations as of February 26 is repre- | 
sented by the blue star in the service flag presented by | 
the Alumni Association to the Institute on Alumni Day | 
are.distributed as follows: 
Class U.S.A. U.S.N. U.S.C.G. U.S.M.C. Allied Total 
ee l 1 2 
nO06...... 2 1 3 
1897... 1 1 2 | 
ee 2 l 3 | 
eer. .... 1 1 | 
a 2 2 4 
1002..... 5 1 ] 7 
ae 2 4 
ae 1 l 
ere 5 6 11 
BERKS claves 6 3 9 
| 1907..... 8 5 13 
> 4° 6 10 
| 1909... 8 4 1 13 
BOG0........ 19 7 26 
| 18 2 1 21 
| 1912..... 12 6 18 
| 9. .... 14 5 1 20 | 
oe... 6 1 20 (| 
2 12 6 18 | 
ae 26 10 1 37 | 
1917..... 38 31 2 68 | 
1918..... 26 10 36 | 
re 22 9 31 (Co 
ee 32 32 2 66 
1921..... 102 38 140 | 
1922. .... 90 461 1 1 139 | 
1023... ... 89 52 2 ] 2 146 
ar 68 46 1 1 116 
BE sos. 72 44 1 1 118 
Se 67 41 1 1 1 1]1 
re 73 30 1 104 
a 80 58 3 141 
1929..... 66 39 3 2 110 
ae 108 52 1 1 162 
 _ ae 115 54 1 1 171 
ee 135 66 2 1 3 207 
ae 139 74 2 5 2 222 
1034..... 156 62 2 4 S$ 227 
| 154 44 2 2 2 204 
1036..... 136 68 3 1 5§ @8 
1937 159 54 2 2 217 
1938. . 180 64 3 1 248 | 
1939. . 190 3 3 5 273 | 
1940 247 120 5 5 6 sss | 
real... ... 282 169 5 5 2 463 
1082... ... 391 190 3 9 10 603 
ee 167 157 3 10 + 341 
Totals.. 3,542 1,794 46 61 58 5,501 | 








we had to put on special activities to assist and to train men to 
secure jobs in the depths of the late depression. 

Before leaving this discussion of the flow sheet of our product, 
I should like to make one comment. Just as any industry, we 
operate with a certain amount of competition with other insti- 
tutions of similar and different types. There is keen competition 
for the raw material, keen competition for the product, and keen 
competition for the workmen. Our sale price, which is the tui- 
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tion, has to bear some workable relationship with the tuitions 
charged by our competitors, and the tuition which we can main- 
tain is determined by the quality of our product. The better the 
raw material which we admit to our classrooms and the better 
the educational program which processes this raw material into 
Alumni like yourselves, the more we can properly charge for the 
processing job in this competitive field. Conversely, the quality 
of the job which we can do is in a very fundamental manner 
related to the quality of our academic staff and this in turn to 
the salaries which we can offer in this competitive field. 


. . « The Chief Problem .. . 


Just as Switzerland, for example, in spite of its relative dearth 
of any rich natural resources except air and mountains, has been 
prosperous and famous because of the fact that it has chosen 
skillfully to manufacture products like watches and precision 
instruments the value of which is enormously enhanced by the 
quality of workmanship put into them, so the Institute has 
chosen the course of turning out a high specialty product of fin- 
est quality. I consider that by far the most important problem 
before the governing bodies of this institution is to maintain 
this quality at the highest possible level. To do so means that 
we must maintain a staff of the finest caliber, that this staff 
must work together as an efficient and enthusiastic team, that 
our technological processes of education and research must be 
kept at the highest level and at the very forefront of technolog- 
ical progress, and that we must continue to have good raw ma- 
terial flowing into our plant. As I see the problems which are 
likely to face this institution after the war, the problem of 
ways and means and skill and energy to maintain and further 
improve these qualities is far and away the most important 
of all. 

Having discussed the flow sheet of material through our plant, 
let us turn next to the other important sheet to which attention 
must be given by every industrial organization and also by us. 
I refer to the balance sheet. In an industry, one side of the ledger 
shows the cost of raw materials, the manufacturing costs, the 
sales costs, and the money which is put back into the business 
in the form of plant, good-will advertising, and research. The 
other side of the balance sheet shows the income from sales and 
services. Out of the difference between these two, taxes have to 
be paid, and whatever is left over is profit. 

We in the Institute have a similar business problem. The raw 
materials generally come to us of their own free will, though 
we do have minor costs in advertising and recruitment. Simi- 
larly our sales costs are not large, for the buyers come to us and 
the products sell themselves — at least in good times — al- 
though we do maintain a very useful Placement Bureau. By 
far our major costs are those of the manufacturing operation, 
or, in other words, the cost of operating the educational program 
within the Institute. We do occasionally put back something 
into our plant, and we put a little into good-will advertising 
through our publications and visits of staff members to clubs, 
industries, educational institutions, and the like. We put quite a 
lot back into our business in the form of research, which is on 
the one hand a significant part of our educational process itself 
and is on the other hand an important factor in maintaining 
our operations in the front line of technological progress. 

As regards income, we get none from sales. Our income from 
services is of two types, the major part of course being in the 
form of tuition and a minor part coming from the service to 
industry carried on under our Division of Industrial Coopera- 
tion. Beyond these two sources of income, we get gifts for oper- 
ating expenses and we get endowment whose income may be 
used for the same purpose. In these two categories we differ 
from an industrial organization. To a large extent, the gifts and 
the endowment have made our Institute of Technology great, 
because without them we could not have attained the prestige 
and effectiveness which have enabled us to specialize in tech- 
nological education of superior quality. 
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President Compton with 

General Miles and Mr. 

Hoffman on the evening of 
the Alumni Banquet. 


. . « Marked Difference .. . 


When we come finally to make up the balance sheet, we differ 
markedly from industrial organizations, first in the fact that we 
have to pay no taxes and second in the fact that we declare no 
dividends. Thank God for the absence of taxes! If we were sub- 
ject to them, we should either go out of business or become too 
second rate to be a source of pride or value to this or any other 
community. This statement holds not only for us but for all 
other educational institutions. As to profit and loss, I suspect 
that we have a record which would be truly remarkable for any 
industrial company. I estimate that since the beginning of the 
Institute, our aggregate operating income has been somewhere 
between $200,000,000 and $250,000,000, perhaps more; yet our 
profit-and-loss account is measured within probably ten thou- 
sand dollars or thereabouts, and nobody has ever made a penny 
out of the institution except by hard work for a very modest sal- 
ary as a member of its staff. 

Before leaving the subject of the balance sheet, I would say 
that our budget for the current year appears to be just about 
balanced, plus or minus a very few thousand dollars. Looking 
ahead to next year, our present estimate is for a deficit of about 
$225,000 on account of the expected considerable reduction in 
the number of students as a result of changes made necessary 
by the war. But this is only a rough estimate at present; our 
whole experience of the last few years illustrates very vividly 
that “‘sufficient unto the day is the evil thereof” and “no one 
knows what tomorrow may bring forth.” Still on the financial 
side, let me say that one of the most heartening experiences of 
the last four years has been the manner in which you of the 
Alumni have established the Alumni Fund program on an ever 
growing basis in spite of the world conditions which made the 
inauguration of such an enterprise particularly difficult. For the 
year 1943-1944 we have approximately 8,850 contributors and 
have received $116,000. Starting only very recently in this ac- 
tivity, our Alumni Fund now stands sixth among all the college or 
university funds in the ‘country, both in number of contributors 
and in amount contributed. Henry B. Kane, ’24, and his agents in 
the Classes and Clubs have our appreciation and thanks for the 
way in which they have developed this program. There is still 
room for improvement. Our Alumni President for 1941-1942, 
B. Edwin Hutchinson, ’09, felt convinced that the Fund should 
have reached a total of $150,000 a year by this time. This goal 
has not been reached. Hence, though we can feel some satisfac- 
tion, we cannot be complacent, and I wish to urge upon all 
Alumni that there is no one way in which they can more effec- 
tively repay to the Institute whatever they may owe it for their 
degree of success in life, and no way in which they can make a 
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finer contribution to the prosperity of the country in a most 
fundamental manner, than by their contributions to this 
Fund, which will enable the Institute to go still farther in the 
direction of maintaining the highest quality of education and 
advancing knowledge in the technological fields for which there 
will be so enormous an opportunity, especially in the years to 
come as we recover from the ravages of this war and make an 
effort to achieve a sustained and ever increasing prosperity and 
satisfaction for the people of this country. 


. . « Special Activities .. . 


Let me now say just a few words about some of the special 
activities of a noneducational type in which the Institute is en- 
gaged as a part of its war service. These have already been 
described in print on various occasions, and I wish now only to 
mention them in order to recall them to your minds and put 
them on the record. 

Outside of our distinctly educational program, the major serv- 
ice of the Institute has been in connection with war research 
and development in the field of new weapons, materials, instru- 
mentalitics, and devices of warfare. This work has been han- 
dled on the business side through our Division of Industrial Co- 
operation, which is now operating 51 contracts with the Office of 
Scientific Research and Development, 65 contracts with other 
governmental agencies including the Army and Navy, and 73 
contracts with industrial companies, or a total of 189 contracts. 
These current contracts have an aggregate volume of approxi- 
mately $22,000,000 and involve the employment of about 3,400 
people. To house these projects we have had to expand our lab- 
oratory facilities by nearly 20 acres of floor space, some of which 
has been borrowed, some rented, some built by our own funds, 
and some built in the form of temporary buildings by govern- 
ment funds under the contracts. When the story can be told of 
the accomplishments of these laboratories and their use in the 
various theaters and phases of the war, it will be an exciting 
story of which every Technology man and every man who has 
co-operated in these, projects on leave of absence from other in- 
stitutions or industrial companies can be véry justly proud. 

In connection with these research and development projects 
and also in connection with the contracts under which our vari- 
ous educational programs are carried on, we have had occasion 
to deal in a legalg@nd business way with government agencies in 
a manner which I suspect may compare rather well with the 
similar activities of large industrial concerns which also are 
engaged on government contracts. We have had to develop a 
policy in regard to patents; we have had to deal with govern- 
ment auditors; we have had to come to a definition of overhead 
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and a working understanding of what is meant by “no profit, 
no loss.” Moreover, we have had to exercise extreme care lest 
some slip or oversight in these contracts might endanger the 
whole financial structure of the institution, since the aggregate 
value of the contracts from the beginning of the present war 
activity is comparable to the total endowment of the institu- 
tion, and an unfortunate error of even a few per cent of the total 
value of the contracts could very easily do great damage to the 
Institute. I am glad to say that these situations have been ex- 
ceedingly well handled both by our own representatives and by 
those government officers with whom we have had to deal. 1 
would pay especial tribute to my colleagues — our Executive 
Vice-president, Mr. Killian; our Treasurer, Horace Ford; the 
Director of our Division of Industrial Cooperation, Nathaniel 
McL. Sage, °13; our legal counsel, Phillips Ketchum; and a 
considerable number of their colleagues who have worked hard 
and skillfully and with great devotion to the placing of this as- 
pect of our work on a high and safe plane. 


. . . Research... 


I think you may be interested in the over-all breakdown of 
these research and development projects at the Institute for the 
year ending June 30, 1944, in which the balance of the year is 
estimated with very considerable certainty. Of the total of 
about $22,000,000, 43.3 per cent goes into materials and serv- 
ices, 37.8 per cent into salaries and wages, 6.3 per cent into 
buildings, 6.6 per cent into overhead, and the remaining 6 per 
cent into miscellaneous items. The fact that the item of overhead 
is only 6.6 per cent might at first sight be astonishing to anyone 
acquainted with the importance of this item in an industrial 
operation. The fact that it is so low is accounted for by a num- 
ber of factors: In the first place, we have not counted into over- 
head those expenses in which the Institute would have been in- 
volved in the absence of the contracts. Putting this in another 
way, we have not tried to unload upon these government con- 
tracts any of the normal costs of operating the institution but 
only the clearly proportionate share of expenses incident to the 
undertaking of the new work. In the second place, a considerable 
portion of the expenses of some of the largest projects, which in 
ordinary circumstances would be called overhead, are actually 
charged and billed at cost as direct expenses and therefore are 
not included in overhead. Even with these two factors, I think 
it can surely be said that the overhead item could not have been 
kept to such a low figure except by the devoted and efficient 
administrative work of my colleagues. 

Outside of the teaching programs and the research and devel- 
opment programs, the outstanding remaining contribution of 
the Institute to the war effort has been the advisory services of 
many members of its staff to the Army, the Navy, the Office 
of Scientific Research and Development, the Nationa] Advisory 
Committee for Aeronautics, and other important agencies. I am 
sure that I can say truthfully that there is no institution which 
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“, . . The thought of these sacrifices should gird us all to renewed 
effort to bring the war to the quickest possible successful conclu- 
sion... .” Dr. Compton speaking at the Alumni Banquet. 


has proportionately been more influential — perhaps I had 
better say, has tried harder to be — or whose services have been 
more valuable than the Institute through its staff and Alumni. 

Just as soon as this war is over, I trust that an immediate pro- 
gram will be undertaken to secure from every Alumnus and 
every member of the staff a record of his war service in order that 
these records may be secured before memories are dimmed and 
access to the records is lost. Then there will be an opportunity, 
which the Alumni Association may wish to grasp as it did after 
the last War, of preparing a permanent record setting forth the 
contributions of Technology in this period of national and 
world emergency. 


In conclusion, I should like to point out that the contributions 
of the Institute and its staff to the war effort have not been made 
without some very distinct sacrifices. Some of these sacrifices 
are obvious — as, for example, the personal sacrifices of those 
engaged in the work. These sacrifices involve not only the men 
and their professional careers but also to a very large extent 
their families. This is a type of sacrifice which we share with 
those in the armed forces and'all others (Continued on page 381) 


Alumnae were on hand for 
the festivities of the evening, 
among those present being, 
from left to right, Lieuten- 
ant Marion Coes Kenney, 
°18, Harriet Gallup de Lan- 
cey, "94, Anna B. Gallup, 
°01, Adelaide Toombs, ’42, 
and Charlotte Simonds 
Sage, *13. 
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PENFLEX 


Pneumatic Rivet Passers 


increase working efficiency 


...@liminate “passing” accidents 


PENFLEX Pneumatic Rivet Passers 
deliver rivets from the heating forge to 
riveter with greater speed, economy, 
efficiency and safety. The heating 
forge need no longer be by the 
riveter .. . not even within passing 
distance. Just heat the rivets at a 
convenient spot; insert in HEAD, 
step on TREADLE and “ZING,” 
the rivet is in the RECEIVER, 
ready to pop into the hole. 


BUY MORE BONDS 


12 ADVANTAGES 
of 
PENFLEX RIVET PASSER 


1. Delivers scale-less, hot rivets 125 
feet—regardless of direction of 
delivery. 

2. Three sizes—“D”, “E” and “G”. 

3. Handles rivets with head diameter 
— 15%" to 244" — depending on 
passer size. 

4. Reducers and smaller sizes of tub- 
ing adapt passer to next size 
smaller rivet. 

8. Ground joint valve seats. No pack- 
ing required. 

6. Every rivet sure of mark. 

7. Speeds work. 

8. Prevents “passing” accidents. 

9 Worker protected from harmful 
fumes and gases. 

10. Makes work easier in cramped 
places. 

11. Easy to operate. Dependable, effi- 
cient. 

12. Cuts rivet-passing costs up to 30%. 
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PENNSYLVANIA FLEXIBLE METALLIC TUBING CO. 


7211 Powers Lane, Philadelphia.42, Pa 


ESTABLISHED 1902 
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ITH this melter, studying the 
action of some 35 tons of 

alloy steel in an Allegheny Ludlum 
electric furnace, peeping is resolved 


into a science. 


His job is one of the earliest in 
a long series of operations which 
bring a melt of Allegheny Ludlum 
stainless, electrical or other alloy 
steel to its final form, rigidly true 
to specifications. His experience 


determines whether the molten 
mass within the furnace is progress- 
ing at the proper rate, and dictates 
any adjustments necessary to pro- 


duce the quality of steel specified. 


His judgment is double checked, of 
course, by thousands of dollars 
worth of amazingly accurate test- 
ing equipment, built for analyzing 


with hairline precision. 


For, in wartime especially, the 
properties of alloy steels must be 
maintained with the utmost con- 
sistency. Lives of men—even the 
outcome of battles depends upon 
this uniformity, because the place 
of alloy steels is always in the vital 
heart of a war mechanism. 


Lives and battles depend upon 
other things in this war, too—mat- 
ters that come home to every house- 


OW! by Palmer, in an Allegheny Ludlum Plant, 





hold. Buying bonds, conserving 
food, fuel, gasoline, rubber, waste 
fats and scrap metal—all these have 
to do with how soon the war will 
be won, and at what price. They 
are everyone’s jobs. Have you done 
—are you doing—dsil you can? 





Allegheny Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 

















IRC 
WILL BE 


At war's end, IRC will be prepared to furnish 
ample quantities of resistors of a// types to meet 
Industry's post-war needs. 

That these IRC units will be available on a 
mass production basis is due to the fact that, in 
meeting war requirements, we have developed the 
Nation's largest resistor plant using the most 
improved and efficient types of specialized equip- 
ment. 


ENGINEERING HELP FOR YOU 


At your service on any resistance problems in- 
volved in your peacetime product design plans 


is our Engineering-Research staff. You RS FOR PERe, P 


may be assured that all projects dis- « 
cussed with this department will 
be held in strictest confidence. 
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with ENTIOMETERS 


pote 


FEATURES OF IRC WIRE WOUND 
POTENTIOMETERS (TYPE W) 

1. Tight uniform winding on specially processed 
bakelite. 


2. Uniform contact pressure which can be ad- 
justed to meet application requirements. 


3. Welded resistance wire terminations. 


4. Only one wiping contact-clock spring between 
center terminal and contact arm. 


5. Designed for maximum stability under con- 
ditions of vibration and shock. 


6. Available as duals and triples in 
combination with composition 
controls. 
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“PHELPS DODGE 
COPPER PRODUCTS CORPORATION 


GENERAL SALES OFFICES: 40 WALL ST., NEW YORK 
MILLS: Bayway, N. J. - Yonkers, N. Y. - Fort Wayne, Ind.- Los Angeles, Calif. 








Tue TecuNno.toaey REviIEw 


~— = 
s 
———— ae ete 


{ 
( 
= 
u 





The Gas Behind the Plane 


This new fluid catalyst cracking unit 
was dedicated at Texas City, Texas, 
on March 9, 1944. With other new 
facilities, it produces enough 100 
octane aviation gasoline a week to 
power a 1000 four-engine bomber 


raid on Berlin from England. 


It is a monument to a miracle which 
started in classrooms and Institute 
“labs.” Because of the vision, per- 
sistence and unceasing labors of sci- 
entists, this nation had a fuel that 


enabled us to build the fastest, most 
rugged aircraft in the world. 


AMOCO 





AMERICAN OIL COMPANY and its affiliate PAN AMERICAN REFINING CORP. 
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Crery day of, 
DQUBY ity of Yous life... 


C-E Equipment serves you in one way or another 


} 


You may know nothing about Combustion Engi- 
neering or its products but the probabilities are 
that they help to supply many of your daily needs 
—the food you eat, the clothes you wear, the car 
you'd like to be able to use more freely and, rank- 
ing high among the things you take for granted, 
the electricity you summon to your instant service 
by the push of a button or the flick of a switch. For 
all these and countless other items that figure im- 
portantly in your daily life require power or heat 
for their manufacture — and major producers in 
every field rely on C-E steam generating equipment 
to produce this power and heat. 

But today C-E equipment is performing a service 
for you more important than any of the conven- 
iences or even necessities of your daily life. Deep 
in the hulls of many hundreds of ships, C-E boilers 
are supplying the steam power to take precious 


200 MADISON AVENUE, 






















cargoes of men and supplies to their destinations 
on every front. Nothing is more important to a 
ship than the power to move at will, and C-E 
boilers are supplying that power for new ships 
exceeding in tonnage this country’s entire pre-war 
merchant fleet. Add to that the service performed 
by thousands of C-E boiler units in industrial 
plants manufacturing every variety of war materiel 
and we think you'll agree that C-E equipment, as 
the source of a substantial part of the steam re- 
quired for both our civilian and war needs, is 
serving you and all Americans. 


C-E insteliations span the whole range of 
steam 9 g requi from small 
steoker-fired boilers of less than 50 herse 
power to the lergest power station units. 
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MAN AND HIS MACHINES 
(Continued from page 328) 


will make little difference what new machines are dis- 
covered in the next 50 years if we cannot somehow ex- 
terminate these prejudices and enmities. If we could do 
as much to eradicate poverty and provincialism as we 
have done to abolish tuberculosis and diabetes, we should 
indeed be on our road to Utopia. If we could by painless 
injection, as we now employ the sulpha drugs, kill the 
germs of racial antagonism, we could be a little more 
hopeful of a parliament of man, a federation of the world. 

I am not recommending that you, as the youngest 
graduates of this respectable institution, should set out 
tomorrow to reform your home towns. If you did, you 
would soon be lonely and unhappy. But I am counseling 
you to keep your interests broad, to study public affairs, 
to concern yourselves at intervals with the people around 
you. It is tremendously important that men and women 
like yourselves, with such tools at your disposal, should 
use them for the welfare of mankind. And if you seek 
models of what scientists should be and do in times of 
crisis, you have only to look at the three able college 
Presidents from this area who have recently been con- 
tributing so much to the government: Leonard Car- 
michael, the psychologist; James B. Conant, the chemist; 
and your own Karl T. Compton, the physicist. 

We once had, indeed may still have, in the Presbyterian 
church, a question in the catechism, “ What is the chief 
end of man?” My listeners, if any, will have various an- 
swers, according to their moods and characters. The an- 
swer is not professional success or wealth or fame, desir- 
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able though these may be. Perhaps it is not the same for 
everybody. But I should like to offer a hint from the 
standpoint of a schoolmaster who believes that the 
arena as well as the ivory tower should be the scientist’s 
bailiwick. The chief end of man is to develop to the maxi- 
mum his appreciation of the True, the Beautiful, and the 
Good; to employ his talents so that the world will be the 
better for his having lived in it; and to fulfill to the ut- 
most his moral obligations to his neighbors and the 
higher law. 

A tale is told of Daniel Webster which taxes our 
credulity but which I have verified from several sources. 
Once at a dinner in the Astor House in 1850, the great 
orator was apparently so self-absorbed that he would not 
respond to the attempts of his companions to lure him 
into conversation. At last one audacious spirit summoned 
up courage and asked, “Mr. Webster, I want you to tell 
us the most important thought that ever occupied your 
mind.” The situation under some conditions might have 
become ridiculous, but Webster treated it very solemnly. 
Turning to his neighbor, he passed his hand across his 
forehead in his favorite gesture and whispered, “Is there 
anyone here who does not know me?” “No, sir,” was the 
reply. “They all know you. They are all your friends.” 
Meanwhile the company remained expectantly silent. 
Then, straightening up and throwing off his lethargy, 
Webster began, in those tones which never failed to thrill 
those who heard them, “The most important thought 
that ever occupied my mind was that of my own in- 
dividual responsibility to God!” According to the testi- 
mony of those present, he addressed the gathering for 

(Continued on page 356) 
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Every branch of the Armed Services uses the telephone. No. 10 of a series, General Staff. 


At Field Headquarters sits a staff officer—telephoning. In his hands, this familiar 
instrument, now a weapon of war, controls the striking power of our forces 
in the whole area of combat. Over it flow the orders that will drive back 
the enemy till the final order —“Cease Firing”—is flashed to every front. 


ast ANNIVERS 4», 


Western Efsectric 


iN PEACE...GSOURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR...ARSENAL OF COMMUNICATIONS EQUIPMENT. 


Won't YOU help them 
lead our men to Victory? 


The ablest officers and the bravest 
men can win this war only with your 
full support. They must have weap- 
ons, food, supplies—more and more 
and MORE of them. Make sure they 
get them. Buy War Bonds, more 
War Bonds and STILL MORE! 
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MAN AND HIS MACHINES 
(Continued from page 354) 


about 20 minutes, obviously under the influence of deep 
emotion, and then rose from the table and retired to his 
bedroom. Probably not a man living except Webster 
could have dominated a group like that. The occasion 
was all the more memorable because it later appeared that 
Senator Webster was then planning his Seventh of March 
speech, which postponed the Civil War for a decade, 
and his responsibility as a statesman was weighing 
heavily upon him. 

Some such moral responsibility we must all of us feel in 
these days when the destinies of mankind seem to be 
hanging in the balance. He must be stolid indeed who 
can watch what may be the Twilight of the Gods without 
being gravely concerned. The scientist today, even in his 
laboratory, cannot evade thinking of the social problems 
which face us — the problems of poverty, of starvation, 
of unemployment, of maladjustment, of class antagonisms, 
of pressure groups, of individual selfishness and corrup- 
tion. These are responsibilities which we all must face, no 
matter what our vocations, and we cannot meet them by 
inventing new machines. The only solution for them 
starts with sympathy, with a lofty idealism transmuted 
at the right moment into positive action. 


On June 21, 1883, at the Phillips Exeter Academy, the © 


two chief speakers were Benjamin F. Butler, then 
Governor of Massachusetts, and Charles William Eliot, 
President of Harvard College. Butler, an avowed ma- 
terialist, said in his prepared speech that the man who 
built the Brooklyn Bridge was more to be admired than 
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he who created a great poem or sonnet; that the future of 
the world lay with scientists, who dealt with what Kip- 
ling was later to describe as “iron, cold iron, the master of 
men all”; and that the practical man of affairs. was 
superior to the artist or the dreamer. When President 
Eliot arose, he deliberately cast aside his manuscript 
and, with that fluency for which he was even then dis- 
tinguished, took up the theme of his predecessor. Him- 
self a chemist of note, he said with his customary vigor 
and sincerity: 


While I desire to express my adhesion to much that His 
Excellency has said, let me also add that I believe the students 
of this Academy should look to it for something higher than 
mere scientific training. What is it that you must learn here 
which will always be above all literature and all science, power- 
ful though science may become? You must learn the eternal 
worth of character; you must learn that the ultimate powers of 
the human race lie in undying instincts and passions; you must 
learn that above all material things is man — the thoughtful, 
passionate, and emotional being, the intellectual and religious 
man. . . . And, believe me, the supreme powers of this universe 
are not mechanical or material; they are hope and fear and love. 


Here, out of the past, is a ringing message from a great 
scientist to you, the scientists of a younger generation. 
I, who am neither a scientist nor a preacher, would urge 
you as your immediate duty to do all that you can to win 
this war — to make, as you are making, every effort to 
surpass the enemy in skill and ingenuity. This is now 
your primary responsibility, and you have been well 
trained to marshal our material resources in the cause of 
all the freedoms. But some day, please God, the emer- 

(Concluded on page 358) 
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Incorporated 1873 


For 70 years this Company has rendered un- 
failing service to the public — from insuring 
clipper ships to vast industrial plants and 
civilian properties throughout the country. 





Two New England Companies 





Henry R. Hence, '96, President 


Home Office: 87 Kilby Street, Boston, Massachusetts 


GOld Colony 
INSURANCE COMPANY 





Incorporated 1906 


The emblem of the Mayflower signifies the 
essential integrity of the Company's New 
England background. Through the years, it has 
maintained unassailable financial strength. 
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DO YOU WANT 
TO STOP THIS 
HIND OF WASTE? 











Obviously, you wouldn’t welcome fire’s destructive- 
ness—particularly if you are carrying the cares of war 
production and of manpower and materials shortages. 
Loss of your vital key processes or plant facilities 
would be more serious today than ever, and would 


throw a heavy extra burden on management. 


Fortunately, you need not take on this burden, be- 
cause industry has learned how to apply engineering 
methods which prevent and control fire hazards at the 
source. 


Long ago progressive manufacturers found that ordi- 
nary insurance could not do the job which was 
wanted. They therefore organized themselves to do 
it, and this was the start of the Factory Mutual 
System. 


The prevention methods they developed were so suc- 
cessful that today the average damage sustained by 
this group is less than $300 a year for each $1,000,000 


of insurance carried—a loss-rate so low that it means 





practical immunity. The insurance protection further- 
more has been extended to include not only fire, but 
also fire-system leakages, many types of explosions, 
and wind, lightning, riot, and vandalism. 


Low losses naturally give low-cost protection, but they 
also show the high degree of production safety en- 


joyed by the country’s leading industries. 











THIS MESSAGE SPONSORED BY THE FOLLOWING COMPANIES 


OF THE 


FACTORY MUTUAL 
SYSTEM 


ARKWRIGHT Mutual Fire Insurance Co. 60 Batterymarch Street, Boston, 
Mass. E. V. French ’89, Chairman of the Board. Edward A, Barrier 
05, President. 


BOSTON MANUFACTURERS-FALL RIVER MANUFACTURERS - WORCESTER 
MANUFACTURERS Mutual Fire Insurance Cos. 60 Batterymarch Street, 
Boston, Mass. Waldo EF. Buck ’76, Pres. Emeritus (Worcester Com 
pany). Marshall B. Dalton ’15, President. H. Leston Carter ’08, George 
A. Shattuck ’22, Norman E£. Harris ’33. 


COTTON AND WOOLEN MANUFACTURERS Mutual Insurance Co. 60 
Batterymarch Street, Boston, Mass. Edward H. Williams ’16, President. 


FIREMEN’S Mutual Insurance Company, !10 Weybosset Street, Providence, 
R. |. Frederick T. Moses ’07, President. John D. Underwood ’98, John 
M. Hanley ’18, Jay E. Ricks ’30, H. Bruce Leslie ’38. 


PROTECTION Mutual Fire Insurance Company, 23! So. LaSalle Street, 
Chicago, Ill. John L. Wilds ’11, President. Robert F. Grohe ’18, 
Laurance E. Boyden ’20. 
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MAN AND HIS MACHINES 
(Concluded from page 356) 


gency will be over. Then we can put our machines to a 
more productive use. Then our jeeps will help farmers to 
plow their fields and harvest their crops. Then your 
scientific knowledge can be employed through peaceful 
days for the betterment of mankind. And then also you 
may do your part to bring man nearer the standard of 
the machines which he has created. How? By enlarging 
constantly your own vision, by deepening your sympa- 
thies, by heightening your appreciation of 


The light that never was, on sea or land; 
The consecration, and the Poet’s dream. 


Above all, you can do this by meeting your social, 
ethical, and moral responsibilities. For the finest flower 
of historical evolution will be not a mechanical device, 
however perfect, but man himself. 


WINNING THE PEACE 
(Continued from page 330) 


research are wholly unnecessary, for the most eloquent 
protagonist I know in that field is the very distinguished 
President of your great Institute, Karl T. Compton. 

Assuming, if I may, that we are in agreement on the 
importance of concentrating on attaining quickly in the 
postwar period a vast increase in our peacetime output 
of goods and services, those of us in the Committee for 
Economic Development feel that if we are to preserve 
a free economy, two conclusions are inescapable: (1) 
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Individual enterprises must start now to plan their own 
postwar products and postwar markets. (2) The eco- 
nomic “climate” in the postwar period must be favorable 
to the expansion of enterprise. Not only those policies 
adopted as war measures but all policies of government, 
business, and labor which stifle initiative and interfere 
with expansion of production and employment must be 
changed. 

Before discussing how our committee expects to make 
its contribution to an expanding economy, I should like 
to comment on several erroneous conceptions which I 
have found prevalent during my travels around the 
country. First, there is the impression that V Day is a 
long way off and, therefore, that we have plenty of time 
to prepare for the problems which peace will bring. Such 
thinking is utterly unrealistic. T Day, or Termination 
Day, has already arrived for thousands of war con- 
tractors. As of January 1, the dollar volume of canceled 
war contracts in this war was more than twice the total 
cancellations of World War I. Because government policies 
have not yet been determined and contractors themselves 
are unprepared, terminations are taking an unduly long 
time. If this situation is not corrected, a serious inter- 
ference with the war effort may quite properly be ex- 
pected to result. 

Moreover, Demobilization Day is already here. Every 
week brings the honorable discharge of thousands of 
men from the armed forces. The time is here — and 
now — for business to organize and insist on taking care 
of demobilized men and helping them to realign them- 
selves in civilian activities. 

(Continued on page 360) 
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THERE’S ALWAYS BEEN A 






























In times like these, it is impossible to conduct business the way you 
used to. Some things are certain to be neglected. 

But one thing you can’t afford to neglect is the war against fire hazards 
in your plant — the war that’s always on! 

Fighting alone, this war against fire hazards can be a long battle . . . 
and a dangerous one. 

But you don’t have to fight alone. 

You can join forces with the Factory Mutual System. You can get the 
Factory Mutuals to send trained Loss Prevention Engineers into your 
plant (a regular inspection service all Factory Mutual policy-holders 
get). And from these Engineers, you can get suggestions about eliminat- 
ing fire hazards . . . installing ‘fire-prevention equipment . . . organizing 
your own fire-fighting force . . . suggestions which, if adopted, may one 
day, save you from the consequences of a disastrous fire. 

eee 

For complete information about this unusual insurance service . . . 
particularly its loss prevention provisions . . . write Manufacturers 
Mutual Fire Insurance Company. 


oe eae 






‘ _ : ° the \ 
FIRE INSU RANGE COMPANY ‘ a predominal® ge" in \ 
wT ech ™ ; " gitior “— \ 
orta! ath: make ¥ \ 
The Oldest and Largest of the Factory Mutuals more dualcomP ee p and ° 
ynar 7 





10 WEYBOSSET STREET, PROVIDENCE, RHODE ISLAND 





Ouer $16,700,000,000 Insurance in Gorce 
ia the Factory Mutual Companies 









360 


WINNING THE PEACE 
(Continued from page 358) 


V Day to most of us means that glorious day when 
Japan surrenders unconditionally. That’s the day when 
we shall be entitled to do our cheering, but it’s A Day 
that will bring the great shock to our domestic economy. 
By A Day, I mean the day an armistice is signed with 
Germany. On that day our domestic economy will be 
confronted with a high percentage of the problems that 
total peace will bring. It is essential that we be prepared 
to meet them. If we are not, partial peace may bring a 
partial paralysis of our economy. That would be disas- 
trous not only from the standpoint of winning the peace 
but also from that of finishing the war with Japan in the 
shortest possible space of time. Confusion and chaos on 
the home front would postpone the day of ultimate 
victory. 

Second, I have found a dangerous belief on the part 
of a large number of businessmen that postwar planning 
is a particular function of big business — that it is not 
the type of activity in which smaller business can en- 
gage with profit. In view of that, I thought perhaps it 
might be well to take a look at what we call “business” 
in America, to see how many big businesses, medium- 
sized businesses, and small businesses we have. Nothing 
more than an approximation can be given because of the 
high mortality rate existing at the present time in small 
business. As a round figure, there are today something 
less than 2,000,000 separate business establishments 
(not including farms), employing one or more persons. 
Of these, only about 3,200 employ 1,000 or more workers 
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each. Some 35,000 employ between 100 and 1,000 workers, 
and the balance of slightly less than 2,000,000 employ 
fewer than 100 workers each. Significantly, those busi- 
nesses employing less than 100 workers account in the 
aggregate for about 45 per cent of the total business 
employment in the United States. The statistics I have 
just quoted should dismiss forever any thought that big 
business can, by itself, win the peace. It is vitally im- 
portant that small business plan and plan now. If our 
smaller enterprisers do plan, we have every reason to 
hope for a great resurgence of small business in the post- 
war period. 

Third, the impression that the objectives of the Com- 
mittee for Economic Development are in conflict with 
the objectives of those responsible for public works is 
erroneous. I want to say here and.now that the Commit- 
tee for Economic Development is fully conscious of the 
need for a postwar program of public works, particularly 
in view of the fact that during this war we have been 
forced to defer not only new construction but also main- 
tenance of necessary public works projects. That need 
will be greatest in the immediate postwar period. There- 
fore, there is not a moment to lose in bluepriiting public 
works projects at the Federal, state, and local levels. 
The importance of getting these projects blueprinted 
will be brought into sharp focus when we consider that 
in 1940 about 2,000,000 persons were on W.P.A. and 
P.W.A. We don’t want another W.I.A. after this war. 
The bigger the shelf of public works projects we have 
when this war ends, the less likely are we to get another 
W.P.A. 


(Continued on page 362) 
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One of many uses in the Synthetic Rubber Industry. A smooth glass-hard surface to prevent adhesion and pro- 
vide a smooth, slippery surface. Protective coatings for low friction, acid resistance, and corrosion prevention. 
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BOOTS NUTS SAVE UP TO 60 LBS. PER PLANE 


@ Much lighter but tougher than 
other nuts. 

e In wartime specified for all types 
of military aircraft. 


e In peacetime will be standard 
fastenings on commercial planes. 


Can be used over and over with- 
out the accelerated locking loss 
of other nuts. 

“Outlast the plane.” 


Approved by all government 
aviation agencies. 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. A-I. 


“ 

Ai RPLANE manufacturers 
are keeping a constant look-out 
for practical means of reducing the 
empty weight of aircraft. One ex- 
ample of this is the uncamouflagec' 
Boeing Flying Fortresses, now 
being delivered without war paint 
in accordance with the War De- 
partment’s recent directive. This 
change lightens each big bomber 
by some 60 pounds, adds several 
miles per-hour speed. All this can- 
not be measured in terms of 
money. But oncommercial planes, 
weight saved and increased rev- 
enue are synonymous. Here at 
Colonial Airlines, we estimate that 
every pound saved is worth $400.00 
throughout the first five years of 
the life of a plane.” 


SEND FOR BOOTS 
WEIGHT-SAVING BOOKLET TODAY 


Comparative weights of various types of 
self-locking nuts comprehensively re- 
viewed for the convenience of aircraft 
designers, engineers, operating and main- 
tenance personnel. Copy will be sent you, 
free, upon request. 


WING-STYLE NUTS. 
—IN CHANNEL 


This is one type of the 
famous Boots All-Metal . 
Self-Locking Nuts—set in 
straight or curved chon- 
nel for speed in assembly. 








362 








[— 
ARE YOU, or can you become 


ONE OF THESE MEN? 


We are large producers of rayon yarn. In connec- 
tion with our current operation and future devel- 
opment, we are looking for three good men. If 
these men could be made-to-order they would 
answer the following descriptions. Probably no 
one meets these requirements exactly, but if you 
match up to a reasonable degree, let us hear 
from you. 


VAau #7 A Weaving Mill Service Man. 


He should be a graduate of a technical 
or general college, with 6 years or more 
practical weaving mill experience. 
Ideally, he would be between 30 and 
40, and prepared to do field service 
work for us among weavers and 
throwsters. 


Wau # A Weaving Yarn Trouble- 
shooter. 


This man should be under 40, should 
have a scientific background and edu- 
cation in chemistry and/or physics. He 
should have had practical laboratory 
experience in connection with prob- 
lems in woven goods. We'll give the 
right man the necessary rayon training 
for him to become a laboratory anchor 
for our field investigations. 


Wan #3 A New Products Man. 


The ideal man for this opening should 
have a scientific background, especially 
in chemistry. He should be about 35 or 
40 and have had specific experience in 
textiles, especially crepe yarns and 
fabrics. Some knowledge of textile de- 
signing would be a very desirable plus. 





If you are, or believe you could become, one of 
these men, write to us, giving all pertinent in- 
formation—personal facts, education, experience, 
and an idea of the salary you would expect. Even 
if you’re currently engaged in necessary war work, 
let us hear from you—we are as interested in 
futures as you are. We will hold your communica- 
tion in strictest confidence. If your letter suggests 
a likelihood of getting together, a personal in- 
terview will be arranged at your convenience. 

Address your letter to the Vice President and 
Merchandise Manager, Dept. M. 


INDUSTRIAL RAYON CORPORATION 
New York Office: 500 Fifth Ave., New York 18, N. Y. 
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WINNING THE PEACE 
(Continued from page 360) 


Finally, among the fallacies I have encountered, f list 
the failure to take into proper account the potential 
additions to the ranks of employers in the postwar period. 
Much has been written — and properly so — about the 
millions of men who left their jobs to take up arms. Little 
or nothing has been said about the hundreds of thousands 
of employers who closed up shop and went into service. 
Those men, when they return, will have a natural prefer- 
ence to get back in business for themselves. Nor are 
they the only ones who will want to become job givers 
rather than job holders. Several hundred thousand men 
who were employees before the war are filled with just 
this ambition. Quite recently Morton Frank, who until 
he joined the service was chairman of the postwar plan- 
ning committee of the United States Junior Chamber 
of Commerce, made a spot check among a fairly large 
number of servicemen ranging from Army private to 
colonel, Navy apprentice seaman to commander, Marine 
private to major, and Coast Guard yeoman to lieutenant. 
Ensign Frank makes no claim that his survey was suffi- 
ciently comprehensive to guarantee the accuracy of his 
findings, but they are indicative at least. More than one- 
third of the men interviewed hope to go in business for 
themselves. Many of them may not make the grade, but 
the fact that they want to paddle their own canoes is 
vastly encouraging. Furthermore, the returning service- 
men will not be the only ones who will want to go in 
business for themselves. In a recent poll of high-school 
students conducted by Scholastic magazine, 26.2 per cent 
of the boys questioned expressed a desire to own or 
manage their own businesses. Those of us on the home 
front are under obligation to see that these prospective 
job givers do not lack opportunity. 

Now I should like to discuss briefly how the Committee 
for Economic Development hopes to make its contribu- 
tion toward the achievement of an economy of high 
productivity. The committee is composed of a board of 
26 trustees, 12 regional chairmen, approximately 100 dis- 
trict chairmen, and more than 1,400 community chairmen. 
The committee is completely independent and self-financed 
but has the active support of Jesse H. Jones, Secretary of 
Commerce, and Wayne C. Taylor, Under Secretary of 
Commerce, and it has been given the finest of co-opera- 
tion by other governmental agencies as well as by great 
national organizations. Basic responsibility for the com- 
mittee rests with its board of trustees. The committee’s 
activities are carried out by two major divisions — the 
field development division and the research division. 

The field development division has two functions: to 
gather from all possible sources helpful information on 
postwar planning, and to disseminate that information 
to as high a percentage of America’s employers as possible. 
Much information of value to all businessmen has been 
accumulated already. More is being gathered. Experts 
in manufacturing, marketing, sales, finance, and manage- 
ment engineering are pooling their knowledge and mak- 
ing it available to expert writers who can tell the story 
in such a way that all businessmen can understand it. 
The fact that this information has been and is being 
assembled does not, of course, fulfill the second function 
of the field development division. To disseminate this 

(Continued on page 364) 
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In fact modern warfare would be impossible 
without them. And many vital chemical prod- 
ucts and processes would be impossible . . . 
or prohibitively costly... without automatic 
controls. Numerous plants in this greatly ex- 
panded ...and still expanding ... industry use 
Masoneilan equipment, which may be the rea- 
son you have been unable to obtain the con- 
trols you wanted when you wanted them. For 
vital war winning industries come first. 

If you are one of our friends in this situation 


remember that the controller, control valve 


or other equipment you wanted probably helped make Guadalcanal, the tires on that supply truck in 
the gas masks of the boys in Africa, the powder in Australia, and the high octane gasoline that is flying 
those tommy-gun cartridges that licked the Japs in American war-birds over Hitlerland. 


MASON-NEILAN REGULATOR COMPANY 


BOSTON, 
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WINNING THE PEACE 
(Continued from page 362) 


information and to stimulate a high percentage of Amer- 
ica’s 2,000,000 employers to plan boldly and intelligently, 
some 1,400 community committees have been organized. 

The individual businessman, in planning for expanded 
production, is faced with problems beyond his own con- 
trol. These problems fall into two groups: those which will 
arise in the period of transition from a war to a peace 
economy, and those which will arise after reconversion 
has been completed. In the first group are such questions 
as that of securing prompt payment on termination of 
war contracts: of disposing of government-owned sur- 
pluses and government-owned plants; of suspension of 
wartime government controls; of employment for re- 
turning servicemen and for war workers released upon 
termination of government contracts. The second group 
includes problems relating to Federal taxation, foreign 
trade, and so on. 

We businessmen of the Committee for Economic De- 
velopment do not pretend to know the answers; but 
the committee has a research staff composed of leading 
economists and scholars who are studying these prob- 
lems. This staff will, after careful study, supply the data 
on which realistic recommendations can be based. With 
the facts known, business, agriculture, and labor can 
approach government agencies with concrete proposals 
drawn up in the interest of the national economy as a 
whole — that means all of us — for legislation and policies 
which will liberate and stimulate business to provide its 
maximum share of jobs and production efter the war. 
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The setup of the research division is unique in that 
while independence is guaranteed the scholars, they have 
the opportunity to consult with businessmen and other 
scholars as their studies progress. Because of the -emi- 
nence of the scholars, it is our hope that their findings 
will have considerable influence on the future policies of 
various segments of our economy. 

The research division suggests that many of the present 
policies of government, business, labor, and agriculture 
have sprung from fears that are inherent in an economy 
of scarcity. Monopolistic practices in that area of our 
economy where competition should prevail result from 
fears that there won’t be enough customers for our goods. 
Labor’s support of feather-bedding rules in opposition to 
incentive payment has its roots in a conception that 
jobs are not plentiful enough to go around. All restrictive 
measures in agriculture spring from the fear of production 
in excess of demand. Government policies are a mere 
reflection of all these fears. There must be an abrupt 
about-face by all of us if we are not to miss a genuine 
opportunity to achieve an economy of plenty. 

It is the studied opinion of the Committee for Eco- 
nomic Development that an increase in productivity of 
from 30 to 45 per cent is attainable. All the tangible 
factors essential to the realization of the objective will 
be present when peace comes. At the end of the war, 
speaking generally, our supply of raw materials will be 
ample, and certain of them will be available in greatly 
increased volume over pre-war levels; our plant facilities 
will be far greater than were those of the pre-war period; 
we shall have a peak supply of skilled production workers 

(Concluded on page 366) 
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SEMI-METALLIC PACKING 






SPECIALISTS IN MECHANI- 
CAL ENGINE PACKINGS 
FOR MARINE TRADE, RAIL- 
ROADS, AND INDUSTRIAL 
APPLICATIONS. 


Send for free Packing Recommenda- 
tion Selector and Calculator Slide Rule 
Every Design Engi- 
neer should have 
one. 


“V" Pilot Semi-Metallic Packing, in spiral form, comes in 10 foot 
lengths, and in sizes from 3/16” up to 22’, advanced by sixteenths. 


THE NEW JERSEY ASBESTOS COMPANY 
PILOT PACKING Co., INC. 


L. J. FITZ GIBBON, ‘35 
Vice-President 


H. S. FITZ GIBBON 
President 


H. S. FITZ GIBBON, Jr., '39 
Manager of Boston Office 


Cc. S. FITZ GIBBON 
Treasurer 
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~ TYGON RIGID SHEETS 


IY GON auc WMdderial of Jrduiliy 


I WE were asked to name the out- 
standing characteristic of the Tygon 
series of synthetics, we would rank 
“versatility” first. The Tygons, basically, 
possess many natural qualities which 
give them high ranking among design 
materials, and, being man-made, may 
be built to provide almost an unlimited 
number of modifications to suit highly 
specialized requirements. 


From a physical point of view: They may 
be rigid, or flexible; transparent, trans- 
lucent, or opaque; they are almost un- 
limited in the range of their color 
possibilities. Most of the Tygons may 
be molded as readily as rubber; some 
formulations may be cast, others cal- 


endered; all may be placed in solution 
for use as a paint or for impregnation. 
Tygon may be compounded to remain 
flexible at temperatures as low as 
—104° F., and while normal top operat- 
ing temperature ranges between 165° 
and 180° F., newer formulations, now 
in experimental stage only, show promise 
of being able to withstand heat up to as 
high as 300° F. 


Viewed from their chemical characteristics: 
Most of the Tygons are unaffected by 
time, unchanged under sunlight, im- 
mune to fresh or salt water; impervious 
to oil or grease; highly resistant to acids 
and alkalies, and to many solvents. Most 
Tygon formulations are non-flammable; 


they are odorless, tasteless, and relatively 
non-toxic, and may be compounded to be 
completely non-toxic where necessary. 


Would you like to learn more about the 
Tygons? Write today for Bulletin 1620-E. 
No cost, no obligation. Address your re- 
quests to: The U. S. Stoneware Company, 
Akron, Ohio, or, if you live in Canada, to: 
Chamberlain Engineering (Canada), Ltd., 
Montreal. 





366 











Henry E. Warren, President, 1894 
Irving B. Dodge, Secretary, 1898 
Elisabeth Hemenway Hawks, 1922 
Fred M. Estes, 1918 
Ralph H. Sawyer, 1917 
John J. Jarosh, 1930 
Meyer P. White, 1931 


Lombard Governor Corporation 
ASHLAND, MASSACHUSETTS 


Builders of Precision Control Equipment 
for Half a Century 











Tue Trecunovoey REvIEw 


WINNING THE PEACE 
(Concluded from page 364) 


and management workers; we shall have a tremendous 
pent-up demand for goods; the volume of savings will 
be at record-breaking heights. In 1948, for example, 
savings exceeded $35,000,000,000 as against an average 
of $5,000,000,000 during the 1930’s. By the end of 1944, 
savings in the hands of individuals should exceed $100,- 
000,000,000. We shall face the necessity of rehabilitating 
and revitalizing our system of distribution, but this can 
be done. 

Nevertheless, certain intangibles must also be con- 
sidered. We can miss the chance for a dynamic economy 
in which more people will have more if government, 
business, labor, and agriculture fail to subordinate their 
group interests and to work together for the common 
good. We can miss that chance if, when A Day comes, 
we, the people of this country, and particularly the job 
givers, hesitate, show timidity, and choose to proceed 
with caution. This must not happen because time is of 
the essence. Unnecessary delay might lose the peace for 
us. In the final analysis, achievement of an economy of 
abundance depends on whether we have courage and 
faith in ourselves. 

To quote from an editorial by John H. Sorrells, Scripps- 
Howard columnist: “What we need is a revival of an 
authentic spirit of revolution — a revolt from the tyr- 
anny of fear and reactionaryism; a recapture of the will, 
as well as the means, to venture; a triumphant march to 
the far horizons of the soul; not a retreat to a Maginot 
of ‘security.’ ” 
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“Post war planning” 4 year 
ago it was unpatriotic to mention the 
word. Today it is industry’s greatest 
challenge. A challenge that AIR-AT-WORK 
can help you meet—every step of the 
way—from designing a better product to 
making it more efficiently and improving 
the conditions under which it is made. 
Sturtevant Engineers have the knack of 
putting a finger on the right spots for air 
handling equipment. We invite an op- 
portunity to sit down and discuss these 
applications in terms of your operations 
and products—without obligation. 
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AIR to grab dust and keep it away 
from men and machines 
Wherever dust will be created, Sturtevant 
has a special method of keeping it in line, 
safeguarding both employees and equip- 
ment, minimizing the cost of operation. For 
example, instead of carrying off and wast 
ing heated room air, a new technique whirls 
it through dust separators, ond returns the 
clean air to the room with all its valuable 

heat intact. 





Be sure ATR-AT-WORK Sits in on your 
POST WAR PLANNING COMMITTEE! 





AIR to squeeze the last atom of 

energy out of your fuel 
For tomorrow's power plant boilers, look to 
Sturtevant for the mechanical draft fans 
that will meet the demands for higher 
speeds, large volumes, highest pressures, 
temperatures and efficiencies. For example, 
new cyclone furnaces utilize Sturtevant 
centrifugal compressors to supply air for 
combustion at 70” pressure. 








AIR to harness the weather to your 
production needs 


For processes that must pay more attention 
to indoor weather, Sturtevant is ready with 
improved equipment and systems that per- 
mit matching the installation to the process 
involved. For example, air conditioning con- 
trolled within one degree of temperature and 
humidity makes possible assembly adjustment 
within tolerances of one millionth of an inch. 





AIR to make every ounce of steam 

pay off in useful heat 
In heating your plant tomorrow, count on 
Sturtevant for equipment and systems that 
put heat in the right places at the right tem- 
perature, cutting fuel bills in the bargain. 
Because Sturtevant manufactures all three 
types of unit heaters as well os central 
systems, we kndw what each can do best 
and which one or combination is best suited 
to your job. 





AIR to blast out fumes that keep 
you less than 100% efficient 


if there’s even a trace of fume or fog in 
your plant, look to Sturtevant for improved 
methods of holding it in check, adding 
years to the life-expectancy of men ond ma- 
chines. For example, acid fumes which 
formerly restricted production are now pre- 
cision-controlled. Production line methods are 
possible without jecrordizing operators or 
equipment. 





AIR to spruce up your plant with a 
minimum of cost and labor 


in meeting new standards of plant clean- 
liness, Sturtevant is headquarters for Vacuum 
Cleaners that ferret out dirt faster, more effi- 
ciently. For example, improved methods of 
reaching into bins and machinery, up to pipes 
and ledges, offer new opportunities to mini- 
mize fire and explosion hazards and even to 
reclaim valuable dust. 








STURTEVANT EQUIPMENT AND SYSTEMS 











AIR to help give your new products 

a jump on competition 
Have you considered how air handling equip- 
ment, incorporated in your post-war prod- 
uct, can improve machine performance and 
product quality? For example, a blue print 
machine produces better prints faster with 
@ specially designed and applied fan which 
exhausts heated air from the light chamber 
and uses it for drying prints more rapidly 
and uniformly. 
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THE LABORATORY OF WAR 
(Concluded from page 336) 


most of them. You will make the most of them if you will 
keep two thoughts constantly before you: first, that 
whatever you have to accomplish must in large measure 
be founded on what others before you have done in pav- 
ing the way, and, second, that however far you may go, 
greater advances will still lie ahead. 

May I extend to you my heartiest congratulations on 
your past successes and my sincere wish that your future 
may be favored with a fair wind and Godspeed. 


THE FORCE OF IDEALS 
(Continued from page 334) 


pass through in the opposite direction. By this means he 
could bring about a situation in which the average speed 
of the molecules on the west side of the partition, and 
therefore the temperature, is greater than on the east 
side. Work could then be done and power delivered. The 
little hypothetical fellow who thus could produce results 
contrary to the second law of thermodynamics has been 
dubbed ‘“ Maxwell’s demon.” 

By suitable idealized construction, the little trap door 
can be theoretically moved back and forth without net 
expenditure of work. Hence the only prerequisite to thus 
rising above the restrictions of the second law of thermo- 
dynamics is exercise of intelligence to carry out a skillfully 
planned operation. 

I have occasionally used this story of Maxwell’s demon 
and the second law of thermodynamics as an analogy to 
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emphasize the importance in human affairs of intelligent 
planning and systematic effort according to that plan. 
The natural, undirected tendency of all human affairs.is to 
run down. Just as other forms of energy tend to turn into 
the least available form — heat — so the driving power 
of a business concern, or of a country, or of a human being 
tends to deteriorate without intelligent direction. 

Hence one might say that the second law of thermo- 
dynamics for human affairs is that their natural tendency 
is to go from bad to worse, and that the “Maxwell de- 
mon” which can reverse this trend is intelligent action. 

One can carry the analogy farther. Just as the energy 
of heat is unavailable if all heat-containing bodies are at 
the same level of temperature, so in human affairs the 
power of accomplishment is largely lost if all people are 
at the same level — as, for example, if they have the same 
training, or the same wealth, or the same purpose in life, or 
the same political faith. There is danger in overstandard- 
ization even if the standards are high, for standardization 
means stagnation. Just as heat energy becomes available 
only when there are differences of temperature, so human 
affairs become dynamic and progressive only when there 
are differences of viewpoint. 

Much as I believe in the significance of intelligent direc- 
tion of human affairs and in the stimulating interaction 
of different points of view, I nevertheless believe that 
these are not the final answers. Even with a Maxwell’s 
demon to help, our analogy from the second law of ther- 
modynamics does not point the way to successful han- 
dling of our destinies. Alexander the Great set out to con- 
quer the world. But even with his fiery ambition, brilliant 

(Continued on page 370) 
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ALBANY, N. Y., Haefner Building Products Co., 254 Delaware Ave. NEWARK, N. J., Boorman and Co., 717 So. Orange Ave. 


PITTSBURGH, PA., Dubin-Gould, Inc., 3707 Boulevard of Allies 


NATHAN SCHOOLER '24 


“BUY BONDS FIRST” 


STILLWELL 4-3380 


Essex 3-6333 
Schenley 2134 


ROCHESTER, N. Y., Bowerman Builders Service, 1307 E. Main St. 
Culver 3878 
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PING UP WITH 


id 


LANDING ON A DOT is common- 
place for our warplane pilots to- 
day, thanks to new blind-flying in- 
struments made by Westinghouse. 
There are two pointers in the in- 
strument — one to give pilot his 
direction —the other, his proper 
gliding angle. By manipulating 
flying controls to keep both 
pointers crossed over a dot on the 
dial, pilot can locate field and land 
blind in fog or darkness. 


ALL THE KING'S HORSES — 990,000 
of them— would be needed to equal 
the power generated by six giant 
Westinghouse water-wheel genera- 
tors at Grand Coulee Dam — larg- 
est of their kind ever built. 


‘ZIP... - Acertain type of gyro fly- 
wheel must snap up to full 
speed (12,000 rpm) in just 1/5th 
of a second. Westinghouse engi- 
neers devised a 10'4 pound midget 
22 horsepower electric motor to do 
the job. Secret of fast starting lies 
in special brushes that carry 600 
amperes to the amature —at a 
density of 1600 amperes per square 
inch of brush area. 


Yo! Ho! A 50-foot mast perform- 
ing sea service many miles from 
salt water, rolls more wildly than 
any crow’s nest in a storm. The 
mast top travels 30 miles an hour, 
in swinging back and forth through 
a 90° arc every six seconds. West- 
inghouse developed this land-go- 
ing mast to test sensitive ship- 
board electronic devices under con- 
ditions more severe than they will 
face at sea. 


SAVED—800 MAN-HOURS PER SHIP. 
By changing the design of Victory 
ship gear cases, Westinghouse engi- 
neers saved 1/5 of a mile of arc 
welding (about 800 man-hours) on 
each case. Bending some of the 
thick steel plates, to make right 
angles (formerly welded), made 
possible this important saving in 
production time. 

















































Getting the right answers—fast! 


Pictured above is a remarkable “electrical brain” that enables an engi- 
neer to solve — in a single hour — intricate calculations that would take 
him more than 100 hours by mathematics. And other calculations, 
impossible to compute by avy other method, are easily solved. 

It’s the new Westinghouse Network Calculator. The first model was 
developed in 1929 by Westinghouse engineers to help them analyze 
the electrical characteristics of a huge power system — by creating a 
synthetic replica of the system to laboratory scale. 

Now, even before a new electrical system is built, the calculator can 
reproduce in miniature the electrical characteristics of the proposed 
system — and can quickly calculate the changes in equipment needed 
for best results. 

Today, this new and improved Westinghouse Network Calculator is 
available at our East, Pittsburgh Works for making studies of public 
utility and industrial power systems. Another Westinghouse service to 
industry — giving the right electrical answers — fast. Westinghouse 
Electric §§ Manufacturing Company, Pittsburgh, 30, Pennsylvania. 


WESTINGHOUSE PRESENTS Jobn Charles Thomas, Sunday, 2:30 p.m., E.W.T., NBC. 
“*Top of the Evening,” Monday, Wednesday, Friday, 10:15 p.m., E.W.T., Blue Network. 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERY WHERE 
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THE FORCE OF IDEALS 
(Continued from page 368) 


TO THE MECHANICAL ENGINEER, PHYSICIST, planning, and sustained execution, his accomplishments 
survived only in their ruins. The same was true of Na- 

OR CHEMIST WHO WANTS A poleon. The same appears to be the coming fate of Hitler. 

Much the same statement could be made about almost 


P E R * iz a T any human institution or organization. 
What is it in human affairs that has stood the test of 


time, that is a living force which draws men ever upward 


J 0 & ' against the forces that tend to weaken or destroy? Intel- 

ligence is not the sole answer, helpful as it is. I know.not 

how to express it, but there seems to have been in man 

IF you are a mechanical engineer, physicist, from the earliest times an instinctive urge toward good- 

or chemist whose war work has ended, ness, friendliness, unselfishness, ambition to help others. 

there may be a permanent job for you with These good instincts struggle against other instincts of 

one of the leading instrument manufacturers. greed, cruelty, jealousy. This struggle appears in nations 

This old established Western New York con- and in individuals, in long epochs and in everyday life, in 
cern is still working full time on war work. folklore and superstition and religion. 

They need two men from each of these pro- But these good instincts have survived the ruthless con- 


fessional groups to fill gaps in their staff. When 
their war contracts are completed, postwar 
projects will be ready for action with con- 
tinued opportunity for creative development 


quests of Genghis Khan, the ambitions of Napoleon, the 
cruelties of slavery, the ideologies of despots and reform- 
ers alike. They survive in spite of abject poverty or ex- 


work. U.S.E.S. consent and release statement cessive wealth. They seem deeply enrooted in the very 
will be required. Interested? Write, giving fibers of the human race, and they can be cultivated but 
complete professional and personal data. not destroyed. This seems to be the evidence of history. 


Box & Whether this thing which I am groping to describe by the 


THE TECHNOLOGY REVIEW vague term “good instincts” is in fact religion in a very 
M. I. T. primitive and basic form, I do not know. Certainly reli- 
CAMBRIDGE 39, MASS. gions have been built around and have extolled the vir- 


tues of unselfishness and of ambition to serve others. 
(Concluded on page 372) 
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HEAT TRANSFER EQUIPMENT FOR 
REFRIGERATION—AIR CONDITIONING 


415 Lexington Avenue . New York 17, N. Y. 














CARPENTER CONSTRUCTION COMPANY 


C. CLINTON CARPENTER '16 


Engineers and Contractors 


FOUNDATIONS + BRIDGES - MARINE TERMINALS - INDUSTRIAL PLANTS 
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* IN WARTIME.. 


Makers of waterproof footwear and 
protective waterproof garments for 
Navy and Army personnel. 


* IN PEACETIME.. 


Makers of waterproof rubber foot- 
wear, sporting footwear, basketball 
and athletic footwear for civilian 


needs. 





CONVERSE 


RUBBER COMPANY 
Malden 48, Massachusetts 


A. H. WECHSLER '21 
L. P. SANBORN '17 



























THE FORCE OF IDEALS 
(Concluded from page 370) 


With all this introduction about the second law of ther- 
modynamics, and Napoleon’s wars, and religion, I can 
now come to two very definite statements which are 
proved by experience and which are appropriate to this 
occasion : 

(1) Trained intelligence is a wonderful tool. This tool 
has been sharpened by your educational experience. It 
can enable you to accomplish much. If properly used it 
can even enable you, like Maxwell’s demon, to accom- 
plish the otherwise impossible. Keep this tool bright and 
sharp by the grinding process of continued study and in- 
tellectual effort. 

(2) Trained intelligence alone is not enough. A sharp 
tool can work ruin if used for destructive purposes. Ideals 
of altruism — of ambition to serve others who need help 
or to serve good causes — ideals of integrity and depend- 
ability are the forces which must guide the tools if the out- 
put is to be of any-large permanent value. These ideals, 
which may sometimes seem vague or at times not very 
compelling, are nevertheless the most powerful forces in 
the world. They have outlasted mountains and civiliza- 
tions. Day by day, and man by man, they make the 
difference between a mucker and a nobleman. 

So much for my brief sermon. It is much more difficult 
to express adequately a farewell message. We know that 
practically all of you are destined for war service of one 
type or another, with great or little personal risk as fate 
and the nature of your service may decide. We expect to 
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see many of you again, at some class reunion or other func- 
tion; we hope to see all of you again; we realize that some 
may not come back and we hope that these may be very 
few. We know that you will give a good account of your- 
selves — your record during your years here shows that 
you have it in you. 

You know that we are back of you; that many of us, 
Alumni and Faculty alike, are with you; and that some 
are ahead of you. This unpleasant but necessary job of 
winning the war is one we are all in together, each in that 
place where fitness or luck has put us. The fact is that this 
war effort is a great crusade of our nation and our allies — 
forced upon us, to be sure, but now to be carried through 
with all the vigor and dispatch that we can muster. You 
are not alone; you are shoulder to shoulder in a nation 
mobilized to do a job. 

So let us not emphasize your farewell from Technology, 
but rather let us feel that all Technology men, young and 
old — and you the youngest — are bound together with 
unusually strong ties which strengthen us one and all in 
the job ahead, whether it be in the war or afterwards in 
the peace. In either war or peace we have our place, an 
important and useful place. We shall find continued satis- 
faction and renewed strength as we keep alive our ties 
with the Institute and with each other — classmates, 
Faculty, Alumni, Corporation. 

Let me not say “farewell” to you, but let each one of 
us, in his heart, wish his fellows the best of luck. And let 
us separate with confidence and determination that each 
and all will do a job of which we shall all be proud. In this 
spirit, I bid you Godspeed. 
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Only top quality 
products get the job of lubricating 
the motors and machinery on our 
fighting Navy’s ships. So we’re 
proud to tell you that Sinclair 
lubricants are used on many Navy 
ships to assure smooth operation 
and save wear. 

To give your car the same, sure 





SAVE WEAR WITH 








protection, get Sinclair lubricants 
from your Sinclair Dealer. To pro- 
tect your engine, for example, he 
offers Sinclair Opaline Motor Oil. 
This famous oil stands up longer 
and lubricates better because it is 
both de-waxed and de-jellied. Use 
Sinclair Opaline to keep your 
car rolling. 

















The following M. I. T. men are members of the Sinclair Organization 


SN i ais og ia ee ee WA . Gomes FE. Tae Fe. cc cccccveccsccesee 13 
Albert H. Donnewald.............0000. "07 ~=William W. Johnson................+.. 23 
BNI We BR ois 6 864 paadve dass cocens 09 R. Barlow Smith. .........scccccscccces "33 
Ts ssi ie in ccice gecddictsncs SOR. Be a ss ceccctdavsitivesateness 36 


























374 


~ WARTIME 


—~ PRODUCTS 


HELPING TO ‘LIQUIDATE”’ THE AXIS 


® Parachute Flares ¢ Tank Turret Parts 


e Naval Ammunition Hoists ¢ Airplane — 
* Navy Mines and Collector Rings 


Machine Gun Turrets, 
e Armor Piercing Shot + Satta Gus & 


Magazines and 
¢ Anti-aircraft Gun Bases Ammunition Boxes 
© Scullery Sinks 






e Machine Tool Parts 


e COMMERCIAL e MEDICAL 
GASES GASES 

Carbon Dioxide (CO2) Ethylene, Oxygen, Helium 

Oxygen Helium-Oxygen Mixture 

Acetylene Oxygen-Carbon Dioxide 

Hydrogen Mixture 

Nitrogen Nitrous Oxide 

Dry Ice Carbon Dioxide 


PEACETIME PRODUCTS 
Beverage Bottling Machinery Extracts and Flavors 
Refrigerated Dispensing Equip t Welding Equipment 


. 4. 
Aqui Carbonic Corporation 


3110 South Kedzie Avenue, Chicago, Illinois 


in Principal Cities of the United States and Canada 





Branches 








BUYERS OF 


SEMCO 
PHOTO-LITHOGRAPHY ! 


Use sizes of paper that cut without 


waste out of standard sized sheets. 
Consult us in the preliminary plan- 
ning stage for sake of economy and 
practicability. 


LiBerty 3000 
SPAULDING-MOSS CO. 
42 Franklin Street 
Boston 10, Massachusetts 
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THE ARCHANGELS’ GIFTS 
(Continued from page 332) 


in the making today. I am not here to advocate any 
particular system. I have no panacea to offer. Military 
force, however, is clearly implied in the problem, since 


‘all agreements and all persuasions have failed so dismally 


in the past. Let us therefore look at the military side of 
it. 

Collective security, I assume, can be built on one of 
two general principles. The first is the suppression of war 
by international action taken after the overt act. In 
practice if not in theory, that was the principle on which 
the covenant of the League of Nations was based. Cer- 
tain sanctions, or repressive measures, were to be taken 
against the nation breaking the peace of the world but 
only after the council of the league had agreed that the 
peace had been broken and that sanctions must be ap- 
plied. The second principle is the application of sanctions 
long before the overt act, for the purpose of preventing 
the accumulation of military power and reserves with 
which a nation could break the peace. 

I recognize fully the political difficulties involved. We 
did not accept the first principle 20 years ago. The 
second principle would exact an even greater political 
commitment. We should have to agree to act for the 
preservation of the world’s peace long before either that 
peace or we ourselves were directly threatened. Within 
our own country and those with which we collaborate, 
there would have to be established and maintained 
political will and integrity of the first order. Without 
singleness of purpose and tiimely action, the principle 
would fail. But these matters lie beyond my province. I 
can consider only the military side of the question. 

As far as wars of conquest are concerned — those great 
disruptive conflicts which necessarily involve this closely 
interlocked world —a vast military difference exists 
between the two principles of collective security. The 
difference lies in whether a people who may be bent on 
conquest are permitted to accumulate, unhampered, the 
military power they require for conquest. Modern war is 
so insatiable that conquest on any considerable scale is 
out of the question unless it be predicated on such an 
accumulation. The great reserves in men and material, 
by means of which alone a nation has any prospect of 
sustained military operations, must be built up through 
years of labor. Those essential reserves are so vast that 
only a part of them can be accumulated in secret. That 
is why we knew pretty well what the Axis powers were 
doing in the fatal decade before this war. The reserves 
are therefore both the sine qua non of successful conquest 
and its clear danger sign. They are in truth the Achilles’ 
heel of militarism. Prevent their accumulation and you 
nullify Lucifer’s wars, for you make conquest impossible. 

You men of science should be able to judge, none 
better, how basic are material reserves, raw products and 
finished, to the success of modern war. No one could 
better estimate the bill of materials required to meet a 
given set of military projects. Conversely, it is to the 
scientists that we should look when we reach that point 
of intelligence at which we set ourselves to prevent the 
accumulation of military power in the hands of potential 
conquerors. You could tell us what we must prevent, and 
when. Either way we play the game, we should look to 

(Continued on page 380) 
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“RE-GROOVED” 
... for Better Service 


IF you read the recent announcement that Westinghouse Air Condition- 
ing in the larger applications had been moved to the Westinghouse 
Electric Elevator Company, you may have wondered why. What does 
air conditioning have in common with elevators? Several things: 


1. Most air conditioning systems, like elevators, are 
“tailor-made” jobs, from the manufacture of the equip- 
ment through the final installation. 


2. They both require engineers at the factory and in 
the field who are capable of this type of manufac- — 
ture and application. 


3. From long experience, the Westinghouse Electric Ele- 
vator Company’s factory and field organization is fully 
equipped to handle such work from beginning to end. 


Thus, by a “re-grooving” of responsibility — utilizing to best advantage, 
the engineering talent and facilities of a great company — service to the 
users and buyers of Westinghouse Air Conditioning is vastly improved. 


For information and engineering assistance on elevators and air con- 
ditioning in essential wartime uses or post-war plans, call your nearest 
Westinghouse office, or write Westinghouse Electric Elevator Company, 
150 Pacific Avenue, Jersey City 4, New Jersey. 


Westinghouse 


ELEVATORS - AIR CONDITIONING 


Frank C. Reed, President Ross Rathbun, Manager, Air Conditioning 
(Class of 1903) (Class of 1912) 
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Oua upon a lol of limes... 


Many cities and towns throughout America 
could tell stories of men with vision and 
initiative who have seen the possibilities for 
progress in the automobile business . . . and 
made the most of them. 

These are stories of the American way of 
working, in which men are free to take advan- 
tage of the openings ahead of them and to 
progress as far as their beliefs, desires and 
industriousness can take them. 


By better serving the needs of their cus- 
tomers they built their businesses from some- 


times small beginnings into substantial and 
thriving enterprises. In the process they pro- 
vided employment opportunities for other 
men and women and contributed to the eco- 
nomic life of their communities. 


Under America’s traditional freedom of 
competitive individual enterprise, broad op- 
portunities should continue to exist in the 
automobile business for ambitious, energetic 
business men. 


TUNE IN MAJOR BOWES EVERY THURSDAY, CBS, 9 P. M., E. W. T. 


Today dealers handling Chrysler Corporation products provide vital wartime automotive services 


Chrysler Corporation 


DODGE ° DE SOTO 


CHRYSLER ° 


LET’S ALL BACK THE ATTACK—BUY MORE WAR BONDS 


DODGE Job-Rated TRUCKS 
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Here’s another way in 








which 


TAFT-PEIRCE helps to get planes 


into the air... 


Planes can’t get off the ground if they have to wait for 
a vital part like these hydraulic valves which are key com- 
ponents of their control systems. Production of these valves 
demands the ability to maintain prompt deliveries on pre- 
cision work that has to pass the X-ray eyes of Air Corps 
inspectors. So the Taft-Peirce Contract Manufacturing 
Division ... an organization long familiar with the stand- 
ards and practices of the aircraft industry . . . undertook the 
production job. 30 days after manufacturing began, inspec- 
tors began okaying valves .. . which are now rolling out on 
stepped-up schedules. And planes are getting off the ground 


on schedule, too...on their way to the fighting fronts. 

This unique ability to “carry the ball” right from tRe 
start indicates the breadth and depth of Taft-Peirce Con- 
tract Manufacturing experience in every industry. Here you 
can have done, or made, any work you need from design, 
tooling, or manufacture of a single part ... to quantity pro- 
duction of complete machines and mechanisms. And if you 
want to know how, you will find the answers in the in- 
teresting picture-and-caption book entitled “Take It To 
Taft-Peirce”. For a copy, write on your letterhead to: 
The Taft-Peirce Mfg. Co., Woonsocket, R. I. 


Take it to Taft-Peirce 
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LEWIS-SHEPARD PRODUCTS INC. 
25! WALNUT STREET, WATERTOWN, MASS. 
Sales Representatives in Principal Cities. Branch Factory, Crawiordsville, Ind. 
Distributors of Lewis-Shepard Products 
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FIRE! More than 600,000 fires occur annually, most, no 
larger than a match flame in their inception and easily 
extinguishable by a single hose stream—yet, such fires in 
1943 destroyed more than $380,000,000.00 in property 
values and, it is estimated, more than triple that amount 
in the so-called intangible but nevertheless real values. 
The cost of reconversion from war to peacetime activity 
will be great, and—already heavily burdened by war costs 


there can be no place in our national economy for a con- 


Wasuineton, D. C. Centra ALARM STATION AND Municrpat Fire ALarmM Box 


GAMEWELL 
FIRE. SIGNALING SYSTEMS 


Designed for every requirement ... for the small town 
needing but a half-dozen boxes to the largest city requiring 
several thousand boxes and an elaborate central alarm 
station ... for the largest industrials and for the small 
plant requiring but a single city alarm box. Protection for 
more than 500 Allied Government properties has been one 


of our contributions to the War Effort. 


iit wings 


tinuation of avoidable fire waste. Prompt alarms minimize 


fire losses. 


Gamewell systems now protect among others more than 
2000 municipalities, 300 Bell Telephone properties, 175 
railway terminals, etc., and 1000 of the largest industrials 
including General Electric, Westinghouse, and F ord Motor 


Company. 


Illustrated Catalogs will be supplied on request. 


Keep Industry out of the Red 





F. B. Puitarick, ‘18, President ¢ Gen. Mgr. E. J. McCarrny, °20, General Sales Mgr. 


THE GAMEWELL COMPANY 


Newton Upper Falls, Massachusetts 
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(Continued from page 374) 


you. If we must be prepared to face would-be conquerors 
at their own chosen time, as we are doing today, you 
could tell us what we need —and may your aid be 
accepted less tardily another time. If we reach the pitch 
of resolution that says ““ No” to those who are accumulat- 
ing the wherewithal of war, you could best judge when 
that word must be said and could put in our hands the 
means of enforcing it. 

To return to the crux of the military question: Do we 
prevent war by action taken on our initiative, or do we 
suppress war begun on the other fellow’s initiative? The 
military and the material advantage of the initiative 
can hardly be overestimated. Let the would-be conqueror 
accumulate, openly for the most part, the reserves he 
needs, give him his choice of time and place, let him 
spring the psychological surprise of war, which is always 
effective on complacent people, and the restoration of 
peace is indeed a gigantic task. That fact we see clearly 
today. 

I suggest that Washington’s “respectable defensive 
posture” will, in the future, depend largely on which of 
the two broad principles of collective security is adopted. 
We and our associates in collective security’ will need 
quite different forces, both in kind and in measure, in 
the two situations. For if our collective security is based 
on employment of sanctions only after the overt act, 
we must be prepared to deal with a recalcitrant people 
who have acted on their initiative after they have ac- 
cumulated power behind them. What are euphemistically 


‘ 





The WHS Differential Speed: Reducer also 
offers the advantages of Sustained 
High Efficiency ... Smooth Action .. . Even 
Load Distribution . . . Quiet-running Heli- 
cal Gears .. . and Freedom from Vibration. 


Horizontal, vertical and flange-mounted 
types are fully described in our new Cata- 
log No. 144. 

CUTTER P. DAVIS, M.1.T. '19, President 
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called “‘sanctions”’ would then be full-scale war, as we 


have it today. To deal with such a situation in the future, 
we shall need great defensive force immediately avail- 
able, lest we be overcome in the first rush of the con- 
queror; this defensive force will have to be backed by 
potentially great offensive force in order that we may 
overcome his initiative and finally crush him. And the 
more potential our offensive force, the longer and more 
costly will be the resultant war. Both in the laboratory 
and in the training camp, we are realizing very strongly 
today the lag which exists between potential and kinetic 
force. 

If, on the other hand, we adopt a system of collective 
security based on the prevention of a great accumulation 
of military power in the hartds of any people, we may 
build our armed forces on quite different lines. The 
people against whom our sanctions will be applied will 
not be given the initiative of time and place. They will 
not be ready to put the issue to the sword. Our armed 
forces, and those of our associates in collective security, 
will be able to threaten immediately or to exert military 
pressure promptly on the transportation systems of the 
people with whom we are dealing. Transportation is 
becoming more and more the nerve ganglia of national 
life. 

It would appear, therefore, that if we act in time, 
we can gain our end largely, if not wholly, through the 
use of air and sea power based on strategic points about 
the world. We shall need ground forces only sufficient to 
cover those bases and our industrial resources. Military 
sanctions so imposed should bring to book any potentially 
recalcitrant people. 
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What I am saying, in sum, is simply that the great 
decisions on the preservation of peace should be thought 
through to the end. I am well aware of the political 
difficulties involved. But however great those difficulties 
may be, the military solution of the problem must depend 
on political commitments. Those commitments state the 
problem, and until a problem is stated the solution of it 
is nebulous. We have been all too prone throughout our 
past history to make political commitments, avowed or 
implied, and then to regard our military and naval 
establishments as something wholly apart from the 
necessities of those commitments, or to ignore the mili- 
tary and naval establishments entirely. That we did in 
the days when our security rested on us alone, when the 
equating of our military requirements with our political 
commitments was a relatively simple process. How much 
more necessary is it that that equation should balance 
when we enter into the far more complicated system of 
collective security. 

You men to whom the great advantages of this Insti- 
tute have been given, you whose influence in your coun- 
try’s welfare will not be negligible in the years after this 
war, may well learn something of the broader problems 
of peace through your war experience. The cohesion, 
the oneness, the sacrifices of war must be of some lasting 
worth. That, also, was what Michael meant. 

Meanwhile, first and foremost, this war is to be won. 
For that task, I welcome you into the fellowship of 
soldiers. From this war, bring back your shields and with 
them a zeal to serve your country in peace as you have 
served her in war. Bring back a broad understanding of 
armed forces — not only your own unit but armed forces 
as a whole — what they should be and how they should 
be used in a world grown young and green again. 





THE INSTITUTE GAZETTE 
(Continued from page 346) 





in industry and government who are devoting their efforts to 
victory. 

Beyond these personal sacrifices is a more intangible but nev- 
ertheless very real sacrifice which the Institute itself is making 
and which can in no sense be safeguarded through any “no 
financial profit, ne loss’’ formula that is involved in teaching 
and research contracts. I refer to the fact that the Institute is 
deprived of the thought and the services of its staff which could 
very well be devoted to constructive moves for improving the 
financial and the educational condition of the Institute for the 
postwar period. Among us all there are many constructive ideas 
for improving our educational procedures and strengthening 
our staff. We have many ideas for improving the welfare and 
esprit de corps of our student body. We have many fine research 
projects which are laid on the shelf. We know that there exist 
at the present time some rather unique sources of funds for 
financing at least some of these ideas or projects. Unfortunately 
no one at the Institute has any time to devote to these matters, 
and if I have one source of worry which sometimes keeps me 
awake at night it is the thought of these opportunities which are 
being lost through lack of attention. But this is one of the sacri- 
fices which we are all making because each of us is convinced 
that, important as all these things are, they will be of no avail 
unless we win the war, and the war is yet far from having been 
won. We also recognize the fact that, important as these ideas 
and projects may be, they may be insignificant in comparison 
to the cost in human life and economy if the war is extended one 
(Continued on page 382) 
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week or one month beyond the date at which it might be brought 
to a successful termination by our efforts and those of all other 
good and true Americans. 

The type of sacrifice which I here mention is not unique with 
us. I know that it is in the minds of the administrative officers 
of many other institutions, both of an educational and of a 
business type. It is one of the unfortunate aspects of war. And 
yet I feel that outside of the loss of human life and the human 
misery which attends war, this type of sacrifice may rank a 
close second to the financial loss which weall experience 
through the economic cost of war and the resulting taxation 
and dislocation of ordinary economic processes. 

The thought of these sacrifices should gird us all to renewed 
effort to bring the war to the quickest possible successful con- 
clusion. Then, happily, we can all go about our business in peace 
and pursue the constructive enterprises which we know can 
heal the ravages of war and bring back to the nation the pros- 
perity and the real happiness which goes with peace, opportu- 
nity, and accomplishment. 


Graduation 


HE effects of the war on the Institute’s student body 
were sharply apparent at the 77th graduation exer- 
cises in Symphony Hall, for in contrast to a normal class 
of at least 600, a total of only 281 degrees and four certifi- 
cates in public health were awarded to 285 graduates. 
This year’s class included ten doctors of philosophy, six 
doctors of science, one doctor of public health, three mas- 
ters in city planning, three masters in public health, one 
master in architecture, 45 masters of science (of whom 
four also received the degree of bachelor of science), six 
bachelors in architecture, and 206 bachelors of science. 
During the exercises President Compton introduced 
the various groups in the armed forces among the gradu- 
ates. With Captain Charles S. Joyce, senior naval officer 
at the Institute, and Lieutenant Colonel Joseph F. Cook, 
Jr., 22, Head of the Department of Military Science and 
Tactics, on either side of him, Dr. Compton called upon 
each group to rise as he named it, and the men, standing 
at attention, saluted their officers. 

Among those who received degrees were 11 women. 
Mrs. Joy R. Dulaney of Lynchburg, Va., and Mary E. 
Leonard of Boston were awarded degrees of master in 
public health. Degrees of bachelor in architecture were 
awarded to Katharine B. Adams of Cambridge and Rose- 
mary J. Burghoff of Bristol, Conn. The degree of bachelor 
of science in aeronautical engineering was awarded to 
Mrs. Peggy B. Smith of Guilford, Conn. Those who re- 
ceived certificates in public health were Donna de Roche- 
mont of Rockland, Maine; Lillian A. Kasparian and Ruth 
C. White of Boston; and Charlotte M. MacKelvie of 
Pittsfield. Anne L. Lyons of Swampscott received the 
degree of bachelor of science in chemistry, and Egilda 
deAmicis of Fall River, the degree of bachelor of science 
in biology. 

Members of the 50-year Class of 1894 were given a 
place of honor in the academic procession. Those who at- 
tended were Walter V. Batson, John W. Chapman, Alan 
A. Claflin, Nathan B. Day, Mrs. Darragh de Lancey, 
Harry W. Gardner, Harry P. Hastings, George B. Haven, 

(Concluded on page 384) 
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William H. King, Henry O. Lacount, Frank W. Lovejoy, 
William D. McJennett, William H. Pratt, Samuel C. 
Prescott, and Henry E. Warren. 

The 25-year Class of 1919 was represented in the pro- 
cession by Donald D. Way, its President, and Eugene R. 
Smoley, the Class Secretary. 


Rogers Awards 
ILLIAM BARTON ROGERS awards of $300, 


which are given annually in memory of the founder 
and first President of the Institute in recognition of high 
scholarship, character, and leadership in student affairs, 
were presented to five Technology seniors just before 
their graduations on February 28. The recipients were 
Lamar Field, Anniston, Ala.; Langdon S. Flowers, Thom- 
asville, Ga.; Wilson N. Gilliat, Kansas City, Mo.; Mal- 
colm G. Kispert, Fall River, Mass.; and Caleb S. Taft, 
New Haven, Conn. 

Presentation of the awards was made by President 
Compton in a special ceremony attended by the Faculty 
Committee on Undergraduate Scholarships, of which 
Dean H. E. Lobdell, ’17, is chairman, and the Heads of 
the academic Departments in which the students are 
studying. 

Field, a graduate of Anniston High School, was a stu- 
dent in the Institute’s Department of Chemistry and a 
member of the Institute Committee, Gridiron, and the 
Chemical Society. He was likewise general manager of 
The Tech, and his sports activities included the rifle and 
fencing teams. 

Flowers, a member of the Navy V-12 unit, prepared for 
the Institute at Thomasville High School. A student in 
Aeronautical Engineering, he is vice-president of his 
Class. He was vice-president of the Institute of the 
Aeronautical Sciences and a member of the Beaver Club, 
the Beaver Key Society, the Quadrangle Club, and the 
Tech Boat Club. He was also a member of the editorial 
board of The Tech and captain of the crew. 

Gilliat is studying civil engineering and is chairman 
of the Walker Memorial Committee. He prepared for the 
Institute at the Westport High School. He is a member 
of the executive committee of the Institute Committee 
and a member of the Beaver Key Society, the American 
Society of Civil Engineers, the Combined Musical Clubs, 
and the Glee Club. He is also on the crew. 

Kispert entered the Institute from B.M.C. Durfee 
High School. A student in Aeronautical Engineering, he 
was a member of the Dormitory Committee, the Senior 
House Committee, the Student-Faculty Committee, the 
Beaver Club, the Combined Musical Clubs, and the Glee 
Club. 

Taft, who was president of the M.I.T. Athletic Associa- 
tion, prepared for Technology at New Haven High 
School. He was a student in the Department of Mechan- 
ical Engineering and was vice-president of his Class in 
his junior year. He was a member of the Beaver Club, the 
Beaver Key Society, the Quadrangle Club, and the Tech 
Boat Club, and was captain of the basketball team and a 
member of the crew. 
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engineers had produced moderately effective and depend- 
able machines, a preliminary type of medical examina- 
tion for pilots had come into use. In the early tests, the 
senses of sight and hearing were particularly considered, 
as well as the supposed indicators of physical fitness 
which concerned the heart, lungs, and muscular system. 
+ Yet it soon became obvious that not all those judged 
physically fit by these standards could become successful 
fliers. From a fifth to a half of the men in each training 
group did not pass in the primary flight training, and 
many others failed in their advanced work. Nervous 
breakdowns, extra susceptibility to flying accidents, and 
slowness to learn without additional instruction were 
encountered. 

The desired triple miracle of abolishing “washouts,” 
eliminating the accident tendency, and curing the symp- 
toms or other consequences of flying stress was not at- 
tained by the application, beginning in 1916, of psycho- 
logical tests and techniques. Nor has it yet been attained, 
though psychological analysis of the complex problem 
still offers promise of aid in reducing attrition in training 
and in later operational flying. At first, psychological 
examination of fliers was little removed from the physical 
examination tests. Speed and accuracy in reaction, plus 
emotional stability, seemed the psychological functions 
most obviously involved in the success of a pilot; tests 
for these were adapted and added to the physical fitness 
tests but with disappointing results. As investigators 
came to better understanding of the fliers’ job, more and 
more complex psychomotor tests were developed as 
standards in preselection. Well-developed powers of 
attention, memory, and judgment, favorable traits of 
temperament and personality, sustaining motivation and 
goal-directed interest came to be recognized as important 
in the judgment of possible aviators. Weighted indexes 
of individual psychological competence, if not always of 
flying fitness, became available as the results of a number 
of measurements were combined. Though the problem 
of a criterion of flying success with which to correlate 
test results remained difficult, the general progress made 
was in the right direction and the information secured 
had enough obvious helpfulness to be generally favored 
as a useful addition when candidates were being selected 
for training. 

As the practical problem of selection of fliers diminished 
in the years of peace between the two great wars, aviation 
psychology suffered almost a complete eclipse. During 
the same interval, however, great advancement was 
made in industrial psychology, which was destined to 
contribute in numerous ways to the present rapid devel- 
opment of aviation psychology. The techniques of job 
analysis now available in every important field are useful; 
test building has become soundly scientific; methods of 
improving test reliability are well understood; the setting 
up of composite criteria based on objective standards 
is now regarded as an essential prerequisite to measure- 
ment. The influences of regular, known variables and the 
results of tricky infiltration of chance elements can both 
now usually be largely eliminated from standard tests. 
(Continued on page 388) 
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The foresight of the Civil Aeronautics Administration 
in setting up a Civilian Pilot Training program in 1939 
and in providing for psychological research in pilot se- 
lection and training Dr. Miles declared to have been 
justified by later developments. Since research and train- 
ing had kept in step, aviation psychology was ready to 
crawl into the cockpit along with the student and his 
instructor when the United States’ participation in World 
War II required. By the late pre—Pearl Harbor period, 
the behavior of the student flier could be directly studied 
during flight by means of supplementary instrument 
panels, motion-picture cameras, flight recorders, voice- 
recording equipment, and many specially designed light- 
weight measuring instruments. Cockpit and laboratory 
investigations have progressed simultaneously, and mili- 
tary psychologists have worked together with civilians 
in the organized planning and conduct of preliminary 
testing programs for the development and standardiza- 
tion of test instruments and procedures. 

The immediate factors that favor progress and ultimate 
success in the primary flight training courses have been 
extensively studied. Criteria of adequacy are correlated 
with the various types of psychological material. The 
latter includes biographical data, sensory and perceptual 
tests which to some extent simulate the cockpit situation, 
intelligence and mental alertness examinations, tests of 
special aptitude (usually mechanical aptitude), interest 
and attitude profiles, and measurements of emotional 
stability under stress. The current conclusions from these 
efforts, first channelized in the United States through 
the National Research Council’s committee on selection 
and training of aircraft pilots, set up to aid the Civil 
Aeronautics Administration, are regularly available to 
the Army and Navy. Large numbers of psychologists 
within the services have rapidly advanced the program of 
preselection of air force personnel. The air surgeon’s 
aviation psychology program, based on thorough psy- 
chological examinations, takes account of the candidate’s 
preference for pilot, bombardier, or navigator training, 
of his psychological aptitude for different types of train- 
ing as shown by the tests, and of previous training and 
flying experience that he may have had. Detailed results 
cannot be made public at present, but it is well known 
that the net results are favorable; man power and instruc- 
tion hours are saved as well as material supplies, men 
are placed where they can be effective, and, most impor- 
tant of all, lives are saved for further useful service. 

Preselection was logically the first problem in aviation 
psychology and, in terms of numbers of men involved, 
also the largest. But it is only one of many psychological 
problems in either military or civil aviation. Significant 
contributions will undoubtedly be made in the combined 
development of student flight training and instructor 
training. Learning is a psychological process; flight train- 
ing is directed learning. 

The adjustment of the human organism to flight, 
especially at high altitudes, raises many psychophysio- 
logical problems. The standard equipment for basic 
studies in these constantly overlapping areas of physiol- 
(Continued on page 390) 
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ogy and psychology is the decompression chamber. With- 
in this apparatus a large range of simulated altitude 
effects can be produced and studied on both animal and 
human subjects. 

One of these problems in which psychologists are es- 
pecially interested is that of the effects of anoxia, or 
deficiency of oxygen in the blood. Sensitive tests of this 
condition have primary importance for the understanding 
and prevention of loss of flying efficiency, and practical 
secondary importance for the indoctrination of airmen. 
Numerous important flying problems are being studied 
in the decompression chambers by psychologists working 
in teams with physiologists, biochemists, biophysicists, 
and others. 

Various problems in the psychology of vision have 
emerged from operational requirements in aviation. One 
of these is the function of vision — in this case, effective 
peripheral vision — involved in the successful landing of 
planes. Another example problem is that of protecting 
dark adaptation from the effects of lighting within the 
plane during night flying. The study of dark adaptation 
has led to the introduction of new features in the selection 
and classification of personnel, and has also brought about 
the development of special equipment and the elaboration 
of training methods. Development of special devices to 
facilitate many phases of night flying and for daytime 
visual reconnaissance has been a primary interest of 
aviation psychology. 


Mits’s Education 


HIS bright little book * with its bright little drawings 

in a style reminiscent of the late Hendrik Willem 
Van Loon and its half pages of irregular lines in a style 
reminiscent of archie the cockroach, represents another 
attempt to sugar-coat the pill of mathematical learning. 
Like those chocolate-covered iron pills which I remember 
from my distant youth, the flavor of the confectionery 
is slightly impaired by the faint aroma of the doctor’s 
office. There is no doubt that the mathematical contents 
are highly medicinal and of considerable interest — to 
the practitioner. The lay consumer may find a certain 
compensation for the minerals and vitamins which he is _ 
forced to ingest by the thought that they must be good 
for him in some unknown way. At any rate, he is left with 
the feeling that he is now a participant in Modern Science, 
at least in the role of guinea pig. 

The mathematical content of this book is varied and 
correct, and is presented in a whimsical style. Whimsey 
has a place in mathematics, as the writings of Lewis 
Carroll and P. E. B. Jourdain certainly show. However, 
intellectual whimsey is a commodity of a very delicate 
flavor and should not be used as a placebo to induce an 
unwilling patient to take what is good for him. Mathe- 
matical whimsey is killed when it is used as a vehicle to 
convey a large amount of irrelevant erudition. 

(Continued on page 392) 


* Hugh Gray Lieber and Lillian R. Lieber, The Education of T. C. 
Mits; What Modern Mathematics Means to You (New York: W. W. 
Norton and Company, Inc., 1944). 230 pages, $2.50. 
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I am most distrustful of attempts to popularize science, 
unless they have about them something of the solidity 
and sincerity of Hogben’s work. Anything that leads the 
reader to believe that he can acquire the benefits of a 
mathematical education without a proportional amount 
of pencil and paper and hard thinking is simply a mis- 
labeling of the package. — NorBeRT WIENER. 


Spicilegium 


HEMISTRY and mechanical manipulation accounted 

for 65 per cent of the increased production of 100- 
octane aviation gasoline by the United Nations in the 
two years following Pearl Harbor. The situation did not 
permit waiting for new plants to be built, Petroleum 
Administrator Harold L. Ickes said recently in comment- 
ing on the record of the petroleum industry; in two years 
we were able to boost our supply considerably more than 
100 per cent without counting the output from new fa- 
cilities. A breakdown of the increase shows that use of 
cumene as a blending agent accounted for 22.8 per cent 
of it; mechanical improvements and miscellaneous, 14 
per cent; conversion of catalytic cracking units to aviation 
fuel production, 13.8 per cent; use of codimer as a blend- 
ing agent, 9.1 per cent; addition of .6 cubic centimeter of 
tetraethyl lead per gallon, 3.5 per cent; use of toluene and 
other blending agents, 1.3 per cent. The total of these 

(Concluded on page 394) 
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“Now, if we 
were only 
staying at 

THE ROOSEVELT” 


When you stop at The Roosevelt you don't 
risk getting marooned like this. For you'll be 
within walking range of Manhattan's Midtown 
activities. Direct passageway from Grand 
Central Terminal to hot#l lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. 
Rooms with bath from $4.50. 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 
—A Hilton Hotel — 


OTHER HILTON HOTELS FROM COAST TO COAST: 


TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW 
MEXICO, Albuquerque; CALIFORNIA, Long Beach, Los Angeles, 
The Town House; MEXICO, Chihuahua, The Palacio Hilton. 
Hilton Hotels. C. N. Hilton. President. 










Massachusetts 


John J. Harty °13 


TRADE MARE 


REGISTERED US. PaT OFFICE 


Hevi Duty Electric Co. 


Electric Furnaces 


MILWAUKEE, WISCONSIN 


Hevi Duty Precision Electric Heat 
Treating Furnaces are built in a large 
variety of types and sizes — for many 
heat treating operations — with tem- 
perature ranges to 2500° F. (1371° C.). 
They are standard production equip- 
ment in many national industrial plants. 


Write for descriptive bulletins 


HAROLD E. KOCH ’22, President 
GEORGE A. CHUTTER ’21, Vice-President 


ELTON E. STAPLES ’26, On Leave, U.S. Army 


BRUNO M. WERRA ’32, Director of Research 
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THERIAULT 


Butldin g Construction 


131 CLARENDON STREET 





BOSTON, MASS. 











KENmore 0120 


HARTY-BLANEY CONSTRUCTION CO. 


25 Huntington Avenue 
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THE TREND OF AFFAIRS 
BLU EPRINTS VS. BOTTLENECKS (Concluded from page 392) 





Don’t allow delay in receiving blueprints increments attributed to “refinery ingenuity” is 64.5 
: hold ducti per cent of the gain, the remainder coming from increased 
to hold up production. production from new facilities. @ Wood floors which 
. can be cut from rolls, bathtubs of molded plywood, bak- 

Such hold-ups stymie your efforts as much ers’ yeast, antifreeze solutions, and fireproofed wooden 


structures 17 stories in height are among the products 
which may be expected from wood once war is over, 
, according to recent surveys of prospects for the industry. 
ELECTRO SUN SERVICE means you receive @ To divert aluminum for war uses, more than a million 
prints on time. and a half square feet of glass were manufactured in 1943 
for utilization in radio and phonograph records. More 

w v mp} | than 1,000,000 pounds of aluminum were thus made 
Also, e have aco prete prant for PHOTO available for military applications. @ The insulating 


PRINTS and OFFSET PRINTING—all under value of color is a subject of current interest in the news. 


Both for controlling temperature and for minimizing the 


as delayed materials. 


one roof. evaporation of certain liquids, choice of the proper color 
is found effective. White, according to present informa- 

WE'LL HELP KEEP ’EM ROLLING AND tion, has the highest power of repelling heat, and black 
FLYING the poorest. In the tropics, temperature in the hold of 


a white ship will be at least 10 degrees lower than in the 
hold of a vessel painted black. The United States Bureau 
of Mines, studying gasoline storage tanks, reports an 
evaporation loss of 3.54 per cent from red-painted tanks 
in four and a half months as against a loss of 1.4 per cent 
from tanks painted white. Householders find food for 
thought in data indicating that home heating radiators - 
painted in white or light colors are some 17 per cent more 
efficient than those painted in black or bronze. @ Fish 
farming, the manipulation of food-producing skill con- 
To Tech Men and Others — cerning which this section animadverted in November, 
1942, is helping in a remote way to meet the United States 
shortage of natural rubber. Three years ago, the govern- 
ment of Peru set aside the Pacaya River as a preserve for 
the cultivation of the pirarucu, or paicha, stocks of which 
then were rapidly being depleted. The paicha is the largest 
fish found in Amazon waters, and one of the largest fresh- 
water fishes in the world, specimens having been recorded 
up to some 400 pounds in weight. The protein content of 
its dried flesh is reported as high as 36 per cent, as com- 
MONSANTO CHEMICAL pared with 26 per cent in imported dried codfish. More 
COMPAN Y than 10 long tons of the dried fish already have been de- 
livered from the fish farm to markets of Iquitos, the city 
Merrimac Division 2,200 miles up the Amazon from the Atlantic which is one 
of the centers of Amazon rubber development. Shortage 
of food supplies is one of the principal thindrances to ex- 
tension of rubber production in the region, as additional 
workers move in for the tapping of wild rubber trees. The 
The largest and oldest — pirarucu whose dried flesh is in some measure filling the 
chemical mannfacturer ie New Exglend gap has reddish scales and a curious bony tongue thickly 


covered with rasplike teeth. 


PREPARATORY SCHOOLS FOR BOYS 


CHAUNCY HALL SCHOOL HUNTINGTON SCHOOL FOR BOYS 


Four forms beginning with 9th grade. 
Thorough pr remgpeer for entrance to M.I.T. 
and other technical schools. 
Regular and accelerated courses. 
Technology. Arthur E. Newcomb, Jr., Ed.M., Principal 
Franxuin T. Kurt, Principal 553 Boylston Street, Boston, Mass. 320 Huntington Ave., Boston Tel. Kenmore 1800 
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ELECTRO SUN 


CO., Inc. NEW YORK, AE 


161 WASHINGION STREET 





4 C. DUFF "86 A. L. WEIL ‘01 











If you have trouble with your 
PACKING FoR VALvEs, Pumps and other machinery 
consult 


HENRY D. JACKSON ’95 
29 NOYES STREET, CONCORD, NEW HAMPSHIRE 











EVERETT 
MASSACHUSETTS 








Founded 1828, The School that confines itself exclusively to the 
Preparation of students for the Massachusetts Institute of 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 
Engineers 
Public Utilities — Industrials 
Railroad Electrification 
Design and Supervision — Valuations 
Economic and Operating Reports 


BOSTON NEW YORK 


FAY, SPOFFORD @ THORNDIKE 
Boston, Mass. 
BRIDGES WATER SUPPLY AND SEWERAGE 
PORT AND TERMINAL WORKS 
FIRE PREVENTION 
INVESTIGATIONS DESIGNS 
SUPERVISION OF CONSTRUCTION 


ENGINEERS 





H. K. BARROWS, '95 


M. Am. Soc. C. E. 
CONSULTING HYDRAULIC ENGINEER 
Hydro-electric Developments — Water Supplies. Reports, Plans, 
Supervision. Advice, Appraisals. 


6 Beacon STREET Boston, Mass. 


STANLEY G. H. FITCH ‘00 
CERTIFIED PUBLIC ACCOUNTANT 
of Parrerson, Tzetz & Dennis, 1 Federal Street, Boston, Mass. 
Cost Accountants and Auditors — Tax Consultants 
NEW YORK BOSTON WASHINGTON 


REPRESENTATIVES IN OTHER PRINCIPAL CITIES OF THE 
UNITED STATES, CANADA, ENGLAND AND AUSTRALIA 





Eapiz, FREUND AND CAMPBELL 
ConsuttinGc ENGINEERS 
110 West FortietH STREET New Yorx City 
Plans and Specifications — Examinations and Reports 
Power, Heating, Ventilating, Electric, Plumbing, 


Sprinkler, re Elevator Installations, etc., 
in Buildings and Industrial Plants 


J. K. Camppett, M. I. T. "11 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 


44 SCHOOL STREET BOSTON, MASS. 








STARKWEATHER ENGINEERING CO. 
INCORPORATED 
Engineers and Contractors for Pumping Plants 
Boiler and Power Plants, Cooling Water 
and Heat Recovery Systems 
246 Walnut Street, Newtonville 


Wm. G. Starkweather, M.E. 
Cornell "92 


BIGelow 8042 


J. B. Starkweather, B.S. 
as. 


THE COSMA LABORATORIES CO. 
1545 East 18th Street * Cleveland 14, Ohio 


Chemical Analysis — Testing — Consulting Engineering 
Testimony and Research 


H. Seymour Cotton, M.I.T. ‘21 R. W. Friscumutsa, Case '38 
Director Assistant Director 





H. A. KULJIAN & CO. 


CoNsuLTANTS ENGINEERS *’ CONSTRUCTORS 


Specialists in 
UTILITY, INDUSTRIAL and CHEMICAL FIELDS 


1518 Watnut Srreet 
H. A. Kuxyian ‘19 


PHiLapEvpaia, Pa. 


Moran, Proctor, FREEMAN @? MuEsER 
ConsuLTING ENGINEERS 
420 Lexinctron AVENUE New York Ciry 
Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Scructures; 
Soil Studies and Tests; 
Reports, Design and Supervision. 
Wiruiam H, Mugssr, ‘22 





FABRIC RESEARCH LABORATORIES 


INCORPORATED 
Research, Testing and Consulting 
for Textile and Allied Industries 


665 Boylston Street Boston, Mass. 


W. J. Hamsurcer, ‘21 K. R. Fox, ‘40 E. R. Kaswer, "39 


CALIBRON PRODUCTS, INC. 
Industrial Physics 


Mechanics Apparatus 
and Electricity Built to Order 
**GuARANTEED Researcn’’ — An Unusual Service 


51 Lakeside Avenue West Orange, New Jersey 











GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Malcolm G. Davis '25 
Vice President 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York 
61 Broadway 


Allen W. Reid '12 F. E. Drake '05 


Reading, Pa. 
412 Washington Sr. 


Washington 
Nat'l Press Bldg. 











HOMER T. BROWN CO. 


Realtors 


Real Estate Brokers Property Management 
Appraisals and Mortgages 


Broox.ing, Mass. 
William W. Russell ‘22 


1320 Beacon Street 
Edgar P. Palmer ‘25 
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AN AID TO INDUSTRY IN LOCATING OUTSTANDING MEN 





AND YOU? 


The war has changed your life — won't 


you change our records? 


What are you doing? What are your re- 
sponsibilities? We want to know; your 
Department wants to know; the Institute 


needs to know! 


Please write 


PLACEMENT BUREAU 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


CAMBRIDGE 39, MASS. 





AN AID TO ALUMNI IN FINDING DESIRABLE POSITIONS 
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One of the many MANHATTAN Conveyor Belts used in National Lead Company's MacIntyre Development. 


This WHE that goce to WAR, redeo 


MANHATTAN CONVEYOR BELTS 


Steady and relentless as conquering columns, more than a million tons of iron and 
ilmenite ore will travel yearly from the Adirondack MacIntyre Development over 
MANHATTAN Conveyor Belts to step-up production of steel and titanium—both 
critical metals for War. 


American vision and courage drove this development to a quick and successful 
completion after research had matured techniques for reducing magnetite ores. 


The same kind of persistent, determined research developed the MANHATTAN 
FLEXLASTIC principle which gives strength, toughness and resistance to impact 
to the covers on MANHATTAN Conveyor Belts—covers which are intimately 
bonded to engineered strength members. 
It is these two exclusive MANHATTAN developments—r.ex.astics* and engi- 
neered strength members—which have brought tonnage handling costs down 
to fractional parts of a cent, through capacity, easy troughing and long life. 
At MANHATTAN there is no furlough for four things: — Research, 


Testing, Care and Inspection. This applies to every product, whether it is 
OF RESEARCH Power Transmission Belting, V-Belts, Conveyor or Bucket Elevator Belts, 


Hose, Rolls, Molded Rubber Goods or any other item. 


*The term FLEXLASTICS is a MANHATTAN Trade Mark. Only 
MANHATTAN can make FLEXLASTICS. 


THE MANHATTAN RUBBER MANUFACTURING DIVISION 


of RAYBESTOS-MANHATTAN, INC. 
EXECUTIVE OFFICES PASSAIC, NEW JERSEY 


KEEP AHEAD WITH 


Thomas H. Boyd, '23 Wilder E. Perkins, ’25 Charles P. McHugh, '26 Daniel J. Hanlon, '37 Albert W. Beucker, '40 








LIBRATION in this heavy Engine Founc 
Located and Analyzed with General Radio Vibration W 


VIBRATION in this sugar-cane grinding tandem in the Florida Everglades was sufficiently serious to cause 
uneven settling of the heavy concrete foundation. The magnitude of the vibration depended upon the speed of one 
of the three Corliss engines driving the tandem, increasing as the speed increased. 
MEASUREMENTS with the General Radio Vibration Meter and Analyzer showed that the frequency of 
the main component of the vibration corresponded to the single-mesh frequency of the main pinion on the engine. 
A speed-vibration characteristic, taken over the complete range of operating speeds, showed a pronounced resonance 
peak at 68 rpm, near top speed. Calculations confirmed the fact that the concrete foundation was in resonance at 
the gear mesh frequency corresponding to this speed. 
ELIMINATION of the vibration was simple, once its nature and source were completely known. The cause 

was found to be poor gear alignment, resulting in worn gear teeth. 

Most vibration problems encountered in industry are simple — when you know the answer. 

General Radio noise and vibration-measuring instruments are designed to get that answer for 

you quickly and accurately. Their theory and operation are completely described in “THE 

NOISE PRIMER.” Write for your copy today. Ask for Bulletin No. 866. 


ae . \ , 
Because all of our facilities are devoted to war projects, 
this equipment is at present available only for war work. . 
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<> G ENERAL RAD 10 C0 MPANY Cambridge 39, Massachusetts 
NEW YORK CHICAGO LOS ANGELES 





